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HISTORICAL  NOTB. 

Thsrb  WAB  DO  knowledge  of  <liHeuse  of  the  lieatt  iia  ;iuti(|iiity. 
Uippocrateft  did  uot  believe  tbut  the  lioart  could  he  diseased,  and 
tltifl  view  prevailed  as  late  as  tLe  time  of  Celsn.s.  The  lieait  Mas  tlie 
CBiitre  of  life,  and  diBease  of  the  heart  waH  iiicompatihle  with  life 
it9t\t-  The  symptoms  of  heart  disease  which  are  now  considered  as 
ehUActertstic,  Uj  wit,  palpittitiou,  dyspud^a,  cyanoHiH,  were  infcer- 
pwllid  aa  evidence  of  disease  of  the  lungs,  of  the  nenes,  etc. 

The  first  intimations  of  heart  disease  date  from  tlje  day  of  Ga- 
1cm,  131-201  A.D.,  whose  ideas  were  baaed  wholly  upon  the  disseo- 
fcton  of  ouinud^.  Cialeu  kK^jited  the  heart  in  the  middle  of  the  chest. 
He  wms  t^nite  well  ac^inainted  with  its  structure  and  described  the 
oliliqiie  course  of  its  fibres.  He  was  familiar  with  pericarditis,  with 
■ffnnaiks,  exndations,  and  sfwnlled  polyi>i,  and  nuiintaiueil  that  these 
coodilions  might  o(H;ur  in  man.  But  these  views,  because  undemon- 
flCrmM  '1  unifganled.     Cialon  tii-st  showed  that  the  arteries  con- 

tain t>  1  '  >ngh  he  still  ailmitt^d  a  mixture  of  air  with  the  lilood. 
Tbe  tuAfal  part  of  tlie  blood  was  believed  to  traverse  the  ventricuhir 
«eplQJB  through  oriBces  to  the  left  heart,  while  the  useless  part  was 
coBVBjed  by  the  pulmimary  artery  to  the  lungs  whence  it  was  ex- 
hALod.  This  pulmonary  veins  cjirried  to  the  left  heart  the  air 
diDeaiDa)  which  was  mixed  with  thti  1j1o4m1. 

OdiMi  maintaineil  that  the  heart  contains  within  itself  the  source 

its  own  motion,  as  he  saw  it  continue  to  bent  after  separation  from 
»  '-       Unfortunately.  Galen  believed  in  a  peculiar  principle 

.'■(  ijf  whicjj  many  physiologists  of  the  present  day  are 
yet  ejitir<dy  tlisembarrassed.  Galen  located  the  seat  of  this  prin- 
ta  the  lieart,  and  was  thus  robl>e<]  of  all  the  ]>rufats  of  his  ana- 
Icvnical  tttndies.  Tljfse  views  prevailetl  undisturbed  for  over  a 
thnniiMxl  yoam,  nntil  the  great  anatomist  of  the  Sixteenth  Century, 
T««tt]hui  (1M*^>.  with  true  dHScriptioiin  of  thn  ccmstruction  of  the 
htmit  of  mou,  cleared  them  away  as  fallacies. 
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Benivieni  (1506)  Lad  already  found  iu  the  condition  of  the  heart 
the  cause  of  certain  cAses  of  sudden  death,  but  there  could  Ita  uo  real 
kuowledf^e  of  the  nature  of  heart  dinease  until  at  least  the  course  of 
the  blooil  through  its  various  chambers  hatl  l)een  established.  But, 
strange  to  say,  this  unapproachable  discovery  by  Harvey  (1628) 
prrwluced  uo  iiumediate  effect  u|>on  i»raetice,  which  reniaiue<I  based 
aliiKJst  wholly  upon  symptomatology  and  empiricism,  aud  it  was 
onl}'  after  the  lapse  of  another  centurv  that  clinicians  were  enabled 
to  iuterj>ret  heart  disease  through  the  knowledge  of  the  circulation 
of  the  biotMl. 

Thereui)on  Yieusseus  (1685)  de8criL)ed  a  case  of  sclerosis  with 
insufficiency  of  the  mitral  valve  counccte*!  with  hypertrophy.  Lau- 
ciHi  (1707)  observed  dilatiitiou  of  the  right  side  of  the  lienrt,  aud  called 
attention  to  the  nudulatious  of  the  cerWcal  veins.  Albertiui  em]>ha- 
sized  the  fact  that  while  the  left  ventncle  more  fre(|uently  undergoes 
hypertrophy,  the  right  sooner  suffers  dilatation.  These  affections  are 
revealed  in  life  by  ])alpitatiou  aud  angina,  and  are  frequent  causes  of 
HUildeinleath.  Moredialinctly  ami  fully  Morgjigni  (1701)  ("De  Sedi- 
bus  et  C'uusis  Mnrborum")  descrilied  the  mechanism  of  valve  lesiona 
aud  derived  cyanosis  fi-om  defective  aeration  of  the  blood.  Morgagui 
also  saw  brain  disease  suf>ervene  as  a  C(>iise<|ueiice  of  disease  of  the 
heart;  desoriljed  jiericardial  effusiitns;  m>ticpd  the  adhesion  of  the 
two  layers  with  obliteration  of  the  sac,  aud  mentioned  in  detail  the 
chang(*s  which  take  plac»>  iu  dilatation  of  the  aorta,  aneurysm.  Senao 
(174V*)  busifd  hiinm'lf  with  the  I'liniciil  aspectrt  of  heartdiseasis  reo«jg- 
nizing  promiuence  of  the  anterior  chest-wall  as  an  evidence  of  en- 
largement of  the  heart.  Seuae  was  aware  also  of  the  connection  of 
heart  aud  brain  disease,  aud  kuf^w  something  of  the  changes  of  age. 

The  means  of  examination  were  aa  yet  too  few  for  further  diagno- 
sis. About  this  time  Auenbnigger  n7fil)  published  his  small  book 
on  {tercussion,  worked  out,  he  declares,  during  the  course  of  seven 
years,  infer  Uvdin  ft  litb^trtH,  which  was  to  subseiiuently  illuminate 
a  wide  field  of  heart  iliseaae.  Auenbrugger  called  attention  to  the 
increaseil  area  of  dulness  in  cases  of  |}ericardial  effusion  an<l  eulaige- 
ment  of  the  heart,  but  aa  has  so  often  l>e<*u  remarked  in  the  history  of 
disc<ivery,  this  uew  invention,  which  was  the  most  remarkable  contri* 
butiuu  of  the  age,  attracted  no  attentif»u  whatever.  Tlie  author  was 
A  simple  practitioner  without  position  or  name,  aud  his  discovery, 
which  was  finally  to  work  a  revolution  lu  the  study  of  heart  disease, 
was  mentioned  by  the  few  who  noticed  it  at  all  with  derision  and 
contempt.  Corvisjirt  exhumed  the  book,  transhiti^l  it  int^*  French 
(1811),  and  made  it  jiublic  prop*^rty.  Corvinart  declai-ed  that,  by  the 
use  of  percussion,  he  could  estimate  the  diameters  aud  circumferences 


HIOTOBICAL  NOTE. 


I 


of  the  heart,  whereby  he  was  able  to  recognize  pericarditis  and  to 
diffentU3tiate  hyjiertrophiea  from  dilatjitiouti.  Corvisart  thus  clearly 
i^ftobllshed  the  n^iatiou  between  valve  le-sious  and  enlargements.  Now, 
allhaagh  tlie  full  value  of  i>eroa8siou  remained  to  be  apj^reciated  only 
by  Piorri  (1840),  the  method  of  study  was  at  oneo  adoi)tt'd  throughout 
Fnuw*  and  England.  laieunec  deolar*»d  that  Corvieart  was  the  first 
to  feel  tlie  fremisBemeot  eataire  in  valve  tlisease. 

Corvis&rt  described  vegetations  upon  the  valves,  whieh  he  denomi- 
nmied  vemicoee,  because  they  were  like  the  venereal  exeresceneea  or 
warts  which  develop  upon  the  glans.  \nilva,  and  nymphce.  Corvisart 
cuip^idervd  them  of  venereal  origin,  a  view  which  was  rejected  by  hia 
pcipi),  the  great  Laennec,  for  the  naVve  reason  that  the  venereal  affec- 
ftuMtt  are  too  frequent  and  vegetations  too  few.  The  vegetations  are 
ntaoantef^l  also,  he  dec^lares,  in   subjects   free  from  any  venereal 

I^euBec  <1819)  is  the  undisputed  author  of  auscultation,  which  aH 
by  an  electric  light  illuminated  the  darkest  recesses  of  heart  disease. 
Pal|Mktiou  had  been  used  by  Hippocrates,  and  it  was  his  custom,  as 
it  waa  that  t»f  his  followers,  to  place  the  hand  on  the  heart  in  appreci- 
aduu  nf  itM  tumultuous  beatings,  muffling,  or  location.  Some  iutima- 
timi  of  jierciission  can  be  found  in  the  works  of  Hippocrates  and 
tmbee«|aeut  writers,  though  it  had  no  real  value  until  pniblished  by 
Aoeobrugger  auil  no  recognized  value  until  pro<*laimed  in  the  trausla- 
tkm  of  his  work  by  Conisart.  But  there  are  no  jjrevious  intimations 
T«i;arding  aasrulutionand,  with  the  exception  of  a  single  statement  b}' 
Home  Tooke,  since  exhumed,  which  likened  the  sound  of  internal 
ornaDH  to  the  whirr  of  machinery  or  the  sounds  of  a  clock,  and  which 
tlkifl  author  timidly  ventured  to  hope  might  prove  of  value  in  the  de- 
lerxBiuatiou  of  iliseiises  of  the  chest,  there  ia  no  mention  made  of 
MMeultation  until  the  time  of  Laennec.  Laennec  invented  the  steth- 
oaeope,  with  which  be  distinguished  forms  of  valve  disi'tise  in  life. 
aad  coDO^Dtmteil  the  attention  of  8ubse<iuent  observers  upon  the 
■Ind^  oi  diseased  t»f  the  heart. 

Siuce  the  dimrlosure  of  the  anatomy  of  the  heart  by  Vesalius,  and 
tbe  revelation  of  the  circulation  of  the  bltxid  by  Han^ey ,  no  subsequent 
diaflovery  in  the  field  of  heart  disease  could  pvpr  in  any  way  l)e  com- 
pared with  the  contributions  of  Laennec.  These  are  the  three  great 
Ii|dii»  in  anatomy,  physiology,  and  pathology,  which  have  rendered 
ii  for  sul»e«iuent  observers  to  see. 

...  ...  Kioliard  Bright  (1827)  discovered  the  enlargement  of  the 

baart  wfaieb  occnrH  in  kidney  dis«viHe.  and  this  subject  was  especially 
aiaboralMl  lat*»r  bv  IVaulie  (18.o6>.  Pericarditis  was  known  to  (4aleD. 
It  WM  rBsernxl  fur  Kreysig  and  Bouillaud  {IHdO}  tu  utake  the  first 
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recognition  of  euJocarditis.  Vircbow  (1856)  developed  the  doctrine 
of  thrombus  and  emboluH  and  thus  cleared  up  certain  hitherto  in- 
explicable complications  of  heart  disease  ou  the  part  of  the  brain, 
lungs,  and  kidneys. 

The  subsequent  great  epoch  in  the  history  of  heart  disease  lies 
largely  in  the  field  of  etiology,  in  the  discovery  of  the  relation  of  the 
infections  and  the  role  of  micro-organisms  in  the  production  of  lesions. 
These  discoveries  belong  to  the  present  time  and  are  described  in 
the  study  of  the  etiology  and  pathology  of  the  various  lesions. 

DISEASES  OF    THE    FEKICARDIUM. 
Absence  or  Defect. 

Congenital  anomalies  of  the  pericardium  are  more  rare  than  those 
of  the  heart  itself.  Concretion  of  the  two  layers  has  been  obsen'ed 
in  the  foetus  and  at  bii-th.  This  subject  receives  special  considera- 
tion. Still  more  infrequent  are  defects  in  the  pericardium.  But 
sometimes  the  pericardium  is  entirely  absent,  or  it  may  be  reduced  to 
a  few  fibres  at  the  base  of  the  heart.  Defects  when  they  occur  are 
more  commonly  pai-tial.  Sometimes  the  membrane  shows  slits, 
through  which  the  heart  may  protrude  into  the  left  pleural  cavity. 
Sometimes  the  heart  lies  out  in  the  mediastinum ;  sometimes  it  lies 
with  the  lung  in  the  common  sac  formed  by  the  pleura  while  the  vis- 
ceral layer  of  the  pericardium  remains  a  direct  envelope  of  the  heart. 
Hiiter  reported  a  case  of  adhesion  of  the  pericardium  with  the  heart 
during  uterine  life.  Curling  and  Pisek  described  cases  of  congenital 
absence  of  the  pericardium.  Baly  reported  a  case  of  absence  of  the 
pericardial  sac,  in  which  the  heart  was  found  lying  in  the  cavity  of 
the  left  pleura,  and  Chiari  a  case  of  almost  perfect  defect  of  the  i)arie- 
tal  pericardium.  Carter  described  a  case  of  hernia  into  the  pericar- 
dium, and  Powell  a  case  of  pneumothorax  with  congenital  opening 
in  the  pericardium.  Weisbach  saw  a  congenital  defect  of  the  peri- 
cardium, and  Turner  showed  a  case  in  which  the  pericardium  was 
unattached  to  the  diaphra>?m. 

Defects  of  the  pericardium  may  not  be  recognized  in  life,  though 
Faber  thought  that  the  condition  might  be  surmised  on  account  of 
the  stronger  mobility  of  the  heart  and  the  delay  in  the  apex  stroke. 

Diverticula  are  sometimes  reported:  thus  Bristowe  and  Cuffer 
reported  cases  of  diverticula  of  the  pericardium.  Hart  described  a 
case  in  which  a  diverticulum  contained  three  to  four  ounces  of  fluid. 
Baudy,  of  St.  Louis,  reported  a  case  of  cystoid  diverticulum  of  the 
pericardium,  and  Speir  showed  to  the  Medical  Society  of  the  County 
of  Kings,  New  York,  a  specimen  of  such  diverticulum. 
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DiviTticulii  are  nsualJy  develoi>ed  luider  pressure  of  fluid  from  with- 
in. The  lilinmrt  laypr  \  ieldn,  becomes  tLimitHl(n*8plitHuiul(^r  the  prea- 
mire  to  allow  the  seroiia  layer  to  protrude  through  it  like  u.  pocket. 
Crutwlhier  reported  a  case  in  which  a  diverticulmn  was  caused  by  the 
(iraRanre  of  Mood  which  had  issued  from  a  rupture  of  the  left  ventricle. 

It  ni»y  l»e  readily  understood  that  a  diverticulum  might  form  an 
^  elemeut  iu  the  diaf^osis  of  j»ericardial  itFusion, 
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Tumors. 

Eccbymoses  of  the  pericardium  are  sometimes  seen  in  diseases 
mtteuded  by  disorganization  of  the  blood,  as  in  scurvy,  leucaemia, 
Ataunia,  purpura,  etc.,  as  also  oecuHioufilly  in  phosphoruB-poinouing. 
Mara  extensive  extravasations  have  l>een  (Aiserved  under  the  extreme 
Vttouos  stAsis  <»f  heart  diseane,  in  death  by  Buffocatiou,  etc.  The 
«pftcitie«  which  are  obson^ed  disseminated   over  the   pericardium, 

loi-ially  on  the  visceral  layer  constituting  the  so-called  milk  s]>otH, 
are  studied  in  connection  with  i>ericarditis. 

Neviplasms  are  exceetlingly  rare,  but  occasional  cases  can  be  found 
•eatiered  iu  me*lical  literature.  Thus  Bouchard  rej>ortcd  a  case  of 
polypi  of  the  i>ericardium  in  au  infant  aged  four;  Hohnbaum  a  simi- 
lar case  in  more  advanced  life.  Free  iKKlies,  whit^h  are  supposed  to 
have  originat*^  from  polypi,  have  sometimes  }>een  found  in  the  peri- 
cattlimu.  They  vary  in  consistf^nco,  btung  nometimes  soft  and  smooth 
like  epithelial  tissue,  sometimes  hard  like  fibroid  tisHue,  nometimes 
stnilitiiHl.  iK'casionaU^  i-alcified  to  constitute  canliac  calculi  (cardio- 
liths).  Bouchard  found  synovial  fringes,  sometimes  pedunculated, 
•cimotim*^  detiuthotl  bo  }t^  to  constitute  foreigu  bodies. 

U.vdatids  of  the  i>ericanlium  are  rare,  but  one  case  of  this  kind 
«aa  rejMjrtiMl  b\  Barlow.  Euoh  and  I^pp  described  cases  of  cyst  of 
the  pericardium,  and  Chadzynski  reported  a  case  of  enormous  hy- 
datid iu  tlje  interior  of  the  perioai'dium  which  caused  sudden  death,  but 
ahoved  during  the  whole  perioil  of  its  development  no  clinicAl  evi- 
ilttKan  whatftiver.  Bernheim  cites  tive  cases  of  hydatids  of  the  ]>eri- 
rardium  nsuAlly  coexisting  with  hydatids  of  other  organs.  A  case  of 
hydatid  of  the  |»ericardium,  Imigs,  and  liver,  requiiing  two  evacua- 
tiniM  l»y  thi»  u*w>  of  drainage-tubes,  and  linally  aspiration,  was 
fopofted  by  MiicDonald.  The  case  had  l>een  tliagnosticated  as  tuber- 
ddotfis  witJj  a  fittal  prognosis.  A  fetid  cyst  c<»mmuuicated  with  a 
bronchial  tube  in  the  infra-axtllary  region,  and  another  was  drained 
in  QxB  infta-clavinilar  region  of  the  left  lung.  Aspiration  discharged 
another  cyni  over  the  apex  of  the  heart  (Gftston).  Hydati<ls  might 
btf  aaapoTlM]  wh<>n  the  symptoms  of  hrart  disease  ensue  in  the  course 


8 


WHITTAKER— DISEASES  OF  THE  IffiABT  AND  PEBICARDirM. 


of  echinococeus  of  the  liver  and  otUer  organs.  The  couditiou  is  bo 
nire  as  to  constitute  what  Potit  calls  **a  surprise  at  the  autopsy/' 
Keports  of  tlie  finding  of  oysticennjR  and  trichina  may  1»g  found  among 
tli«  curiositieH  in  tho  literatun*  of  iho  pfrrioaniiuni. 

The  finding  of  fibroid  tumors  and  lymphomata  was  reported  by 
Chambers  and  B(>ruh<nm.  Ull^  once  encountered  a  cystic  encbon- 
droma  in  the  [>ericardium. 

Cancer. 

The  pericardium  is  an  infrequent  site  of  malignant  disejise. 
Such  deposits  are  usually  metiistatic.  Primary  dejKttiits  imply  atfec- 
tion  of  tii«»  lym|>l»  glamlH  of  tlio  poricardium.  Guaruiori  reported  a 
case  of  endothelial  cjincer  primiiry  in  the  pericardium.  Marclnafava 
drsiTibt'ti  a  L-ase  of  endothelioma  primary  iu  the  lymj^hatie^  of  the 
pericardi\im,  and  Liborius  a  case  of  Harcoma  of  the  iHsriciU'dium  and 
bronchial  glands.  Bemheim  cites  two  ciises  of  primary  cancer  of 
the  ]x?ricardium  repnrteil  by  Foerster  and  Le  Beef.  Secondary  cancer 
irt  but  little  more  fre<(uent.  Willigk  found  the  i>ericardium  the  seat 
of  cjincer  seven  times  iu  477  cases  of  various  kinds  of  cjincer.  The 
cancer  extends  in  these  cases  from  Hoiue  {;uiitignouH  viscus,  the  metli- 
Jbstiiuim.  bronchial  gLiuds,  pleura,  lungs,  oesophagus,  cU'.  (Doleris, 
Barth,  Liborius),  sometimes  from  more  remote  origin  (Cruveilhier, 
Viguier,  Clay).  The  condition  is  surmised  by  the  presence  of  cancer 
elsewhere,  by  the  occurrenc^^  of  enlargetl  glands  in  the  neighborhooil, 
as  in  the  sulxdavicular  region.  The  Huid  dischargetl  by  aspiration  is 
usually  bloody  Mnd  is  son»etimes  ichonnirt.  Nicholls  saw  a  case  of 
malignant  iliseuse  of  the  |)ericardium  which  simulated  aneurysm  of 
the  aorta. 

Babsar  rei)orted  a  caH(>  of  miliary  aneurysm  of  the  pericardium  in 
a  syphilitic  subject. 


Hyphilis. 

Syphilis  usually  spares  the  lieart,  or  if  it  atbick  the  heart  spantfj 
the  pericardium.  Of  110  crises  collected  from  the  literature  by  Mracek, 
there  Wiis  but  one  case  of  gummatous  pericarditis,  one  of  associ- 
ate peri-  and  endocanlitis  and  six  of  all  organic  parts  of  the  heart. 
Ill  these  cjwes  the  poricAfdiiim  is  involved  from  the  myocardium. 
Duhio  (htscrilx^s  two  forms  of  Hvphilitic  affection,  a  gummatous  peri- 
carditis and  a  simple  chronic  infiammation.  Lancereaux  found  a 
gumma  of  the  si/e  of  a  cherry  stone  in  the  parietd  layer  of  the  peri- 
cardium, along  with  gummuta  of  the  lungs. 
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Mjocarditis  gummatosji  attacks  by  preference  the  wall  of  tlie  left 
cle.  aud  ilevelopa  at  the   same  tiiue  clii-ouic  ijeri-  and  endo- 
mycicarditifl.     Them  gwniniata  remain  a  long  time  encapsulated  with- 
out svmptoms. 

Hyiihilltic*  affection  of  the  blood-veaaels  does  not  spare  the  coro- 
arteries^  and  certain  cases  of  thrombotic  occIuHiouB  with  trans- 
aiicin  in  th«  iK*ricardium  have  l>een attributed  to  syphilis.  Schrotter 
qQotes  from  Wanitschke  a  case  of  hereditary  syphilis  in  a  new-bom 
ehild,  in  which  the  periwirdium  was  involved  in  a  large  tumor  situ- 
ated in  the  upper  lobe  of  the  left  lung.  After  agglutination  aud 
peHuration  of  the  parietjil  layer,  pericarditis  set  in  with  sero-tibrinous 
«xudtttioD,  The  nature  of  the  pericarditis  was  determined  by  the 
frrideno*  of  syphilis  rlsewliere. 

In  all  cases  tlie  diagnosis  rests  ujion  the  existence  of  other  signs 
frf  the  disM&se,  or,  when  the  condition  is  8usx>ected,  n{>on  the  results 
of  *-^:  ^• -rut.  It  18  ucecUess  to  say  that  any  c^se  of  suspected  syphi- 
U.  u  im^>eratively  demands  the  persist^mt  use  of  an  antisyphi- 

litic  treatment.  esf»eciaUy  of  mercurj'  by  inunction,  until  the  possi- 
bUitv  of  this  infection  is  excluded  bv  failure  to  secure  results. 


Pericarditis. 

Pericarditis  (•»/>';,  around;  »a/*^ra,  heart),  inflammation  of  theperi- 
omlium  in  tlie  course  of  or  as  a  secjuol  to  some  infection ;  or  inflamma- 
tion by  extousion  of  disease  from  some  contiguous  viscus. 

liiatfji'y, — The  anatomical  lesions  of  the  pericardium  could  not 
OBcape  the  notice  of  the  earlier  anatomists.  Galen  certainly  saw  the 
flignanr  in  animals  and  suspected  the  existence  of  it  in  man.  Bonde- 
Vi  referrwl  to  it  under  the  symptoms  of  pain,  dyspnoea,  and  syncope. 
RioUa  recognized  the  clanger  of  the  disease  and  suggested  with- 
drmw&l  of  the  effusion  for  the  relief  of  pressure.  Morgagni  declared 
thiU  the  day  was  distant  when  the  ability  to  recognize  the  disease 
would  jofitify  a  paracentesis.  Vieussens  described  the  frequent  occur- 
IVDOO  of  Uji>  concretio  pericardii,  that  is,  the  adhesion  of  the  two  lay- 
on  of  the  pericardium.  Auenbnigger  first  noticed  the  bulging  of  the 
praeordiOiu  and  discovered  the  dulneas  on  percussion.  This  discov- 
«vy.  however,  excited  no  attention  until  it  was  utilized  and  published 
hy  C«»r^i«irt  (1811)  ft»  a  distinct  me^ns  of  recognizing  the  disease. 
SAm  '^i  iiericarditis  in  his  work  on  the  diseases  of  the  heart. 

The  iii.>' i.i.iL^^ness  of  knowledge  concerning  pericarditis  at  this  time 
m*r  ont  K»  iM'tter  slirjwn  than  by  the  fact  that  Laenneo  (1819^  doubted 
the  possibility  of  making  a  correct  diagiiosis.  It  is  a  matter  of  his- 
iol7  thttt  Luenuec  had  really  heard  the  friction  sound,  but  with  all 
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luH  iiciimeu  be  seems  to  Lave  failed  to  appreciate  the  si^ilicaiice  of 
it.  So  it  was  reserved  for  hiH  chtf  tie  vlinuine^  Colliu  (1824)  to  rec- 
oj^nize  the  value  of  it  aud  thus  to  definitely  eatubligh  the  diH^,'no8iH  of 
the  disease.  ParacentHsiH  pericardii  wiw  first  done  by  Uomero  of 
Barcekma  in  1819. 

The  later  contributions  of  our  century  by  Netter,  \Vei<-hHelbauin, 
andBanti  have  illuminated  the  subject  chiefiy  from  the  standpoint  of 
etiolo^^y,  di^tnonatrating  tlie  causative  relation  especially  of  rheuma- 
tism, tuberculosis,  and  pneumonia. 

General  lirmarhf.  —  Up  to  the  close  of  the  hwt  century  i>erionr- 
ditis  was  considered  a  rai'e  dlKease.  More  precise  knowledge  ot  the 
nature  of  the  affection  and  eiisier  nicans  of  recognition  prove  it  in  lie 
of  quite  fre^ineut  ocrcurrence.  Statistics  upon  this  point  differ,  how- 
over,  as  they  are  derived  from  the  diagnosis  in  life  or  from  tlie  results 
of  pust-morteni  examinations.  It  is  certainly  true  that  many  cases 
are  recognized  only  upon  autojisy,  and  still  more  fre^juently  the  fact 
that  a  previous  existence  of  it  is  established  by  the  discovery  of 
lesions  in  the  sfime  way.  These  lesirtus,  as  will  be  seen,  are  some- 
times so  obtrusive  as  to  establish  the  character  of  tlie  disease  at  a 
glance.  In  other  cases  the  relics  of  infiammatiou  are  of  more  diffi- 
cult rt^cognitiun  or  interi»retution.  Thus  the  pericardium  is  often 
fffund  studded  with  white  spots,  the  so-called  tendinous  or  milk 
spots,  the  true  relation  of  which  it  is  necessary  to  know.  These 
milk  8i>ots  have  been  variously  regarded  by  the  anatomists.  They 
appear  upon  Ixjth  layers  of  the  pericardium,  but  especially  on  the  vis- 
ceral layer  (»f  the  right  heart,  and  consist  of  cicatricial  connective 
tissue  covered  with  endothelium.  From  their  situation  in  regions  of 
the  heart  uncovered  by  the  Inugs  they  are  supposed  to  be  hyi)€r- 
plasiiis  from  friction.  It  is  a  fact  that  thickenings  of  the  same  char- 
acter are  f<»und  in  other  serous  membranes,  esi>ecially  in  the  i>erito- 
neuio  in  the  regi{m  of  the  spleen.  The  milk  spots  are.  therefore,  to 
be  regarded  as  friction  scleroses  and  not  as  indication  of  inflamma- 
tion. It  is  observed  also  tliat  milk  spots  are  more  fre*iueut  in  ohl  agt\ 
a  period  in  which  iiericarditis  itself  is  rare.  Therefore  the  statement 
of  Duchek,  who  claims  to  have  found  evidence  of  pericarditis  in  over 
fift»^eu  l>er  cent,  of  autoiwies,  must  1m'  regardt*(l  as  an  over-estimate, 
for  the  rejis<m  that  this  author  reganled  milk  spots  us  evidence  of 
pre-exiatent  ]>ericBrditis.  The  proportion  given  by  Willigk,  who 
found  pericarditis  in  four  jm?t  cent,  of  autoi>siefl,  is  generally  accepteil, 
autl  all  tlie  ujore  willingly  Ittrcause  the  observations  were  made  during 
the  earlier  periods  of  life. 

Pericarditis  may  (K*cur  at  any  period  of  life,  but  is  nnwt  frecpient 
in  youth  and  early  maturity,  lens  so  at  the  extremes  of  life. 
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Cnopf  maintains,  however,  that  pericarditis  is  not  so  rare  in  child- 
hood as  is  commonly  believed.  Cnopf  saw  pericarditis  ten  times  in 
459  cases  of  disease  of  children.  The  ten  cases  were  pretty  uni- 
formly distributed  through  the  different  ages  from  one  to  eleven 
years.  The  primary  cause  in  these  cases  was  either  pneumonia  or 
tuberculosis  of  the  lungs ;  in  two  cases  there  was  scarlatina. 

The  question  as  to  the  relative  fre<iuency  of  pericarditis  and  endo- 
carditis as  separate  affections  is  difficult  to  determine.  Hospital 
statistics  differ  in  different  years.  Sibson's  record  shows  three  times 
as  many  cases  of  endocarditis.  Probably  this  ratio  would  be  ac- 
cepted by  most  clinicians,  but  hospital  statistics  sometimes  show  a 
preponderance  of  pericarditis.  This  ratio  may  be  an  accident  of  the 
year,  or  it  may  be  that  endocarditis  only  seems  more  frequent  because 
it  leaves  valvular  lesions.  Patients  recover  from  or  succumb  to  peri- 
carditis as  a  rule  more  quickly.  Cases  do  not  accumulate  as  in  endo- 
carditis. 

Etiology. 

Pericarditis  is  said  to  be  primary  and  secondary.  By  primary 
pericarditis  it  was  intended  to  convey  the  idea  that  the  disease  might 
spring  up  spontaneously,  for  instance  under  the  influence  of  "cold." 
This  idea  is  now  entirely  abandoned.  But  the  term  primary  is  re- 
served for  cases  due  to  trauma,  and  to  cases  apparently  dissociated 
from  disease  in  any  other  part  of  the  body.  Puncturing  wounds  may 
certainly  produce  pericarditis,  but  the  inflammation  which  results 
from  a  clean  incision  is  not  a  true  pericarditis.  Aseptic  instruments 
do  not  produce  the  disease,  and  true  pericarditis  results  from  trauma 
only  when  sfime  infection  is  introduced  by  the  intrument. 

Dziemhowski  extracted  a  needle  from  the  pericardium  of  a  boy 
aged  fifteen.  Improvement  followed  without  any  complication  and 
the  murmur  connected  with  the  heart's  action,  which  could  be  heard 
nearly  twelve  inches  from  the  heart,  immediately  disappeared. 

Contusions  act  in  the  same  way.  Micro-organisms  are  wont  to 
colonize  in  the  (juiet  regions  offered  by  extravasated  blood.  The 
experiments  of  Schuller  are  interesting  in  this  regard.  This 
ol*4erver  found  that  when  an  animal  was  inoculated  with  tubercle 
bacilli  and  the  joints  were  subsequently  injured,  colonization  of  the 
bacilli  occurred  in  the  joints.  An  illustration  of  this  kind  of  trau- 
matic (>ericarditis  was  reported  by  Ulrich  Liichinger  in  the  case  of  a 
farm  laborer  who  fell  from  a  hay  wagon  and  suffered  a  contusion  of 
the  left  side  of  the  thorax,  with  simple  fracture  of  the  left  leg.  The 
injur?'  to  the  chest  was  apparently  trivial.  There  was  no  sign  of 
imcinxe  of  the  ribs  or  sternum.     During  the  course  of  the  third  night 
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after  the  accideut,  tbe  patiout  began  to  complain  of  palpitation  of  the 
heart  and  difficnlty  nf  reHpiration.  Exnmiuntinn  revealed  pericardial 
friction  (»vrr  tlie  ri^ht  ventricle.  Evidence  i»f  iK-ritrardial  I'ffusion 
was  apparent  in  a  few  days  mid  pleurisy  with  exudation  followed  a 
few  days  later  (Whittier  and  Green). 

Indin»('t  traunwi,  as  l>y  penetration  of  foreign  iH^dies  from  the 
o3&o]>hugus  or  Htoniacli,  acts  in  the  same  way.  Here  also  may  be  in- 
cluded the  oceasiomil  vtiRen  which  reBult  by  ooutiguity  from  abscess 
of  the  apleen,  from  empyemn,  eehinoo«^'cuH  of  the  livor,  aueurysm  of 
the  aorta,  carieH  of  the  vertebne,  afTections  of  the  mediastinum, 
inflammations  of  the  mammary  gland,  extensive  disease  of  the  skin, 
etc.  These  cases  are,  however,  not  so  likely  to  pnxluce  a  simple  in- 
iliimmatiou  as  they  are  Uy  introduce  the  organisms  of  infection  from 
tlie  outside  air  and  thus  produce  a  purulent  or  ichorous  disease.  All 
those  cases  are  rare;  they  are  little  more  than  curiosities,  or,  as  in 
the  case  of  ]K*uetratiug  wounds  from  without,  have  more  si>ecial 
interest  for  the  surgeon. 

But  there  are  cxvjisional  cases  in  which  pericarditis  exists  alone,, 
that  is,  in  which  the  dis<^ase  is  primary.  These  iirti  cases  which  have' 
been  attributed  to  "taking  cold."  The  process  of  taking  cold  is 
understood  in  our  day  iw  a  determination  of  a  cause  of  the  disease  to 
some  particular  organ.  The  cause  wliich  is  thus  determined  exists 
in  the  IxMly  elsewhere,  bnt  sometimes  in  latent  form.  The  pn)cess  of 
taking  cold  may  runkr  a  latent  cause  manifest. 

Banti,  Vauui,  Mio,  Bi*lfnuti,  showed  that  iufection  with  pneu- 
raococci  or  typhoid  bacilli  would  produce  pericjirditis  in  animals  if 
the  [>ericanlium  had  bef*n  subjected  previously  to  chemical  or  ther- 
mic irritatii>u.  Hubiuo  cjirried  these  experiments  further  and  pro- 
dufied  i>ericjirditis  by  tniuma,  by  blows  over  the  pericardium,  or  by 
the  application  of  ice.  The  ex|>eriments  succetnled  in  both  cases. 
Pyogenic  microorganisms  wen*  used  with  tlie  production  of  suppura- 
tive pericarditis  in  the  case  of  the  blow,  and  in  the  case  of  trauma 
with  the  production  of  first  myocarditis  and  secondarily  ]>ericarditis. 

Tlius  it  is  known  that  the  micrii-fjrganisms  of  diphtheria  or  of 
puenmoaia  may  exist  iu  tlie  throat  without  evidence  of  disease,  but 
exposure  to  cold  may  disseminate  the  microorganisms  or  develop 
t(ixins  and  thus  give  rise  to  the  sigus  and  lesions  of  the  disease. 
In  the  same  way  UiedipliMrocH^us  of  pneumonia  sometimes  operates  to 
produ(*e  meuingitis  in  the  alwemx*  of  pneumonia.  Menetrier  and 
Pineau  reported  a  case  of  purulent  pericarditis  producetl  by  pneu- 
mococci,  118  verilied  by  culture  and  inoculation.  There  had  been 
no  pneumonia  in  tbe  case.  Foureur  once  found  the  Streptococcus 
pyogent^H  in  tlie  pus  of  a  purulent  iiericarditis,  but  was  not  able  to 
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fixKl  A  depot  of  snppnration  anywhere  else  in  the  body.  So  the 
tolwrcle  ba<*illas  has  been  foaud  oulv  in  the  pericardium,  but  of 
cnime  alwavH  from  Horne  crj'pt^>gpnetic  source. 

Viicbow  reiK)rted  an  illustrative  case  of  isolated  tuberculous  j>eri- 
oarditis.  On  section  of  the  much  thickened  pericardial  wall  au  im- 
mcnftC  layer  of  tubercles  could  be  seeu  next  to  the  muscular  tissue. 
The  tubercles  were  full  of  giant  cells  but  contained  comparatively 
few  ttibercle  l>aciUi.  Tlie  ojise  was  regarded,  like  othei-s  jireviously 
obaerreil,  an  one  of  protracted  latent  i)ericarditi8  going  on  to  the  pro- 
(hicHfin  of  highly  vascular  new  connective  tissue.  Heraon-hage  arose 
hv^m  the  newly  formed  deeper  layers.  The  firat  case  that  came  under 
bis  notioe  was  that  of  an  old  man  aged  eighty,  in  whom  there  could 
be  discovered  uo  otlier  trace  of  tuberculosis.  In  some  of  these  cases 
Ibe  hemorriiage  is  so  great  as  t<^)  suggest  at  first  a  rupture  of  the 
heart 

Tlie  true  disease,  pericjirditis,  which  is  of  interest  to  the  clinician 
frocD  its  fretiuency  and  graAnt>',  is  always  a  secondary  affection ;  that 
in,  the  jiericartlitis  iKvurs  in  the  course  of  some  infectious  disease. 
As  A  rule,  the  original  disease  is  patent.  It  may  be  still  in  progress 
or  will  have  only  recently  snl)sided.  but  sometimes  the  connection  is 
IBort^  difficult  to  establish.  The  original  affection  may  have  long 
mote  disap|>eared  and  left  little  or  uo  other  trace,  or  tlie  original 
mAladr  may  have  been  so  trivial — a  t<3Dsillitis  for  instance — as  to 
have  eacape<l  notlt^.  Such  cases  are  said  to  be  of  cryptogouHtio 
ovil^  The  knowledge  of  the  nature  of  the  disease  diminishes  the 
Dumber  of  the  cases  of  so-i'alled  primary  x>^ncarditiB  every  year. 
Duchi^Jc  saw  it  only  ouim^  in  H*>  cjises,  Bamberger  but  four  times  in  63 
pvaee,  and  Friedreich,  with  his  wide  ex|ierience,  met  but  two  cases  in 
which  he  ootild  discover  no  caiwe  for  the  disease. 

C*ji9ea  of  primary  pericarditis  were  ref)orted  by  Yirchow, 
Kamrael,  Comil.  But  it  is  impossible  to  eliminate  the  infections  in 
thttte  caseH.  Thus  in  the  gr»at  majority  of  case^  tubercnloiis  peri- 
csrditia  ia  secrtudary  to  tulM^rculosis  of  the  lungs  or  pleura  or  to 
taherooloata  of  the  mediastinal  or  tracheo-bronchial  glands.  Some- 
tiio«ti  UiM  taberculosis  is  latent.  The  fact  is,  that  cases  of  ]irimary 
tabeVBolotia  pericarditis  become  morr*  infrequent  f^very  yt^ar,  anrl  most 
oC  thA  so-called  primary  oases  are  n^ally  c()UMt»cutiv<*  tt^  ttd^enulosis 
of  the  glaDdnlar  8y8t«>in.  Sometimes  the  source  is  secluded.  For 
yygyffiyA^  Weigert  has*  shown  that  in  many  cjisos  the  small  glands  situ- 
aiwl  in  frout  of  the  anterior  layer  nf  tlie  i)cricardinra  may  l>e  in- 
T^^IvM,  and  may  be  oven  in  a  state  of  cjisoons  degeneration  and  yet 
•■  paas  onnoticoxl.  Eichhorst  reportt'd  cases  of  tulM-rculous  ulcor- 
.  ri  of  the  nericArdium  cousecutivti  to  tuberculous  ulceration  (»f  the 
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intestine.     Tho  streptiwoocus  and  the  pnetimococcus  liave  been  fotind, 
as  stated,  in  the  effusion  of  pericarditis,  and  not  elsewhere. 

Since  the  first  doinonstration  hy  Pitcjiim  (1788),  it  has  been  recoj?- 
nized  that  rheuiuatiHru  btamls  in  the  most  intimate  connection  with 
pericarditis.  Tho  liability  to  lieart  diseiise  as  a  complication  of  rheu- 
mjitisni  is  univei*s)illy  acknowledged,  but  attention  has  l)een  hitherto 
m* tni  f^sptH^ially  direci*?d  to  eudotiarditis.  The  kuowlcd^;*'  * »f  the 
fact  that  the  x>oncardiiuu  may  be  also  involved  is  of  more  recent 
date.  The  proi>ortiou  of  wiwis  in  which  the  peric^irdiura  is  involved 
is  variously  given  by  differt^ut  authors.  BouillautI  believtnl  that  the 
heart  waa  jdTected  in  some  way  in  every  case  of  acute  artiodar  rheu- 
matism. WilliamH  thinks  that  in  pvery  100  cases  75  are  affected. 
Lf^udet  puts  the  ratio  at  22  to  1(K),  Ball  aud  Sibson  ni  20  to  100, 
Wunderlich  at  IH  to  1(X),  Duchek  at  1<>  t*^)  100.  Bamberger  claims 
that  'M)  per  cent..  Chambers  and  Thompson  10  and  20  per  cent,  of 
CAses  arise  from  rheumatism.  But  n>gard  is  here  had  chiefly  to  en- 
docarditis, and  pericarditis  is  scarcely  consideivd.  On  the  other 
hand,  Ijathnm  found  pericarditis  only  7  times  in  I'M)  i-^iises  of  rheu- 
matism. When  pericarditis  oocni"s  in  rheumatism  it  shows  itself  by 
preference  between  the  fourth  aud  fourteenth  days  of  tho  <iiscukse. 
Die  disease  is  certainly  more  frerpieut  in  the  severe  cases  and  is 
especially  liable  to  occur  when  the  inflauimatiou  wanders  rapidly 
from  joint  to  joint.  Pericarditis  is  also  much  more  fre<Luent  in  the 
young,  "^riie  coniplic4iti(m  is  much  less  liahle  to  eusUH  when  the  dis- 
ease is  oligai'ticular  or  monarticular,  aud  in  cases  of  sul)a<*ute  and 
chronic  rheumatism.  Thus  Fuller  found  i">ericarditis  only  twice  in 
44  (;ases  of  subiu-ute  rheumatism,  and  mf>st  authors  deny  the  compli- 
catir>n  altogether  in  chronic  rheunwitism.  Yet  it  does  sometimes 
occur.  Ilomlwrg,  Walshe,  Trastour,  Ball,  Comil,  Charcot  report 
cfkses. 

8i~»metimes  the  i>ericarditis  precedes  the  rheumatism;  Stokes, 
Graves,  Taylor,  West  rept>rt4Hl  crises  of  this  kin<l.  Halle  collected 
cases  in  which  the  i>rricArditis  occurred  22  times  in  27  cases  of 
"conc-efded"  rheumatism.  It  was  for  a  long  time  taught  that  per- 
cuirditis  nnver  occurred  in  gfinorrhreal  rheumatism,  but  Ricord,  Ray- 
naud, Lehraann,  Basnier  reported  cjises  with  this  complication,  and 
L-*yden  and  Councilmanu  obsened  thu  distinct  lesiims,  and  verified 
tho  cause  by  demouHtniting  the  jireaence  of  the  gonococcns  in  the 
pericardium.  The  fact  that  the  inflammation  of  the  membranes  of 
the  heiirt  sdmntimt^s  precedes  the  afff^^'tion  of  the  joints  shows  that 
pericarditis  is  prrxluce^l  by  the  same  cause  as  the  rheumatism.  The 
fmrf.  is  that  pericarditis  may  nccnr  in  the  course  of  any  disejum*  that 
la  causetl  by  the  invasion  of  micro-organisms.     Rlieumatism  is  tho 
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most  frequent  of  any  one  cause  of  pericarditis,  partly  because  of  the 
frequency  of  rheumatism.  Bheumatism  is  one  of  the  most  frequent 
of  a  great  group  of  diseases  produced  by  micro-organisms.  "  Rheu- 
matism is  a  disease  which  turns  its  microbes  now  into  the  pleura, 
again  into  the  joints,  now  into  the  endocardium,  again  into  the  peri- 
cardium" (Eraentzel). 

It  is  known  that  the  pericardium  is  not  alike  affected  by  all 
micro-organisms.  Certain  of  them  show  distinct  predilection  for 
this  structure,  and  so  notoriously  is  this  true  of  acute  polyarthritis 
that  the  possibility  of  pericarditis  is  sometimes  excluded  in  the  ab- 
sence of  a  history  of  rheumatism.  The  relationship  of  the  two 
affections  is  further  shown  in  the  connection  with  chorea,  which  is 
recognized  as  a  kind  of  cousin  germane  with  rheumatism.  In  71  cases 
of  chorea  Roger  found  pericarditis  5  times,  endopericarditis  19 
times,  endocarditis  alone  47  times.  Ollivier  found  12  cardiopathies 
in  30  cases,  pericarditis  once,  endocarditis  11  times. 

The  next  most  frequent  cause  is  tuberculosis.  This  affects  the 
pericardium  in  both  ways.  That  is,  the  process  may  infect  by  con- 
tiguity, or  a  vomica  may  open  up  the  pericardium  to  produce  the 
disease  in  a  mechanical  way.  Or  the  micro-organisms  of  tubercu- 
losis may  lodge  and  multiply  upon  the  serous  surface  just  as  upon 
the  cerebral  meninges  or  tunica  vaginalis  as  conveyed  thither  in  the 
lymph  and  blood  supply.  Bamberger's  statistics  show  pericarditis  in 
fourteen  per  cent,  of  cases  of  pulmonary  phthisis,  but  this  is  a  decided 
under-estimate  because  it  was  made  at  a  time  when  pleurisy,  which  is 
excluded  in  this  consideration,  was  believed  to  be  a  8ej)arate  disease. 

Pleurisy  itself  is  frequently  attended  or  followed  by  pericarditis; 
indeed,  the  second  place  in  causation  was  formerly  assigned  to  pleu- 
risy. In  our  day  pleurisy  is  regarded  as  an  expression  mainly  of 
tuberculosis,  but  the  fact  is  that  both  the  i)leuri8y  and  pericarditis 
result  from  the  same  cause,  though  the  pleura  is  naturally,  as  a  rule, 
affected  first.  But  cases  of  pleurisy  from  other  cause,  as  from  the 
action  of  the  diplococcus  of  pneumonia  or  from  pyogenic  micro- 
organisms, may  produce  pericarditis. 

The  next  most  frequent  cause  is  affection  of  the  lining  membrane 
of  the  heart.  In  fact,  tlie  association  of  endocarditis  and  i)ericar- 
ditis  is  so  frequent  as  to  make  a  differential  diagnosis  at  times  diffi- 
cult, and  it  is  often  impossible  to  declare  the  order  of  precedence. 
The  intimacy  of  this  relationship  is  indicated  by  the  term  endoperi- 
carditis. 

Next  in  order  comes  pneumonia.  The  fact  that  the  di])lococcus  of 
pneumonia  produces  pericarditis  has  become  so  well  established  as 
to  have  led  to  the  attempt  to  declare  the  character  of  the  prognosis 
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b,v  the  (liscoverv  of  the  iliplooi)ccus  iu  the  effimiou.  Ijt^udet  foiiud 
pericarditis  six  timeH  iu  eighty -three  autopsies  of  pueuiuoniti.  This 
nitio  may  hIho  l)e  coiiHideretl  an  under-OHtiinate  for  tlie  reason  that, 
as  stilted,  the  diplococcus  sometimes  prodiu'et*  pericarditis  without 
pQeumouia.  Fraeukel  reported  cases  of  this  kind.  Weichselbaam 
iijaint;iiu8  that  the  pericarditis  which  occurs  with  pneumonia  is  pro- 
ducetl  by  the  dijdococcus  of  pneumonia,  and  the  pericaixlium  is  to 
be  looked  upon  as  a  rarer  localixatiou  of  the  same  cnuse.  Pericar- 
ditis is,  ho  declari'S.  more  fretjueut  iu  pneumonia  than  is  commonly 
Ivelieved,  as  he  found  that  he  could  iu  proper  culture  develop  the 
Diploctxxnis  pueomonite  in  cases  where  the  pericardial  fluid  was  per- 
fectly dear.  But  in  one  case  of  pleuro-pueumonia  he  found  llie  dip- 
locotvus  in  the  litjuor  pericarilii,  so  that  ever\  thing  was  retuly  for 
an  outbreak  tliou^h  the  pericarditis  did  not  occur.  It  is  oljsen'ed 
that  i>erii'MrcHti«  may  develop  at  any  period  in  the  history  of  pneu- 
monia. Uroncho-pnoninonia,  especially  tliat  form,  the  soH-alled  cel- 
lular pneumonia  (Finkler),  produced  by  influen/a,  is  less  frefiuently 
followed  by  i>ericarilitis. 

The  etiologicjil  relation  of  scarlet  fever  was  observed  by  Krucken- 
burg  as  loug  ago  as  18*20,  aud  afterward  by  Bouillaud  and  Tn>u88ean. 
Thor©  devoted  himself  to  the  study  of  scarlatinous  hydi'ojx'ncarditis. 
The  complication  develops  usually  between  the  flfteeuth  aud  thirtieth 
day  (Petit). 

Variola  is  rarely  fol!owe<l  by  pericarditis,  though  cases  were 
reported  by  Andrnl,  Gintrac,  Huchard,  anil  others.  Pericarditis 
after  measles  was  ol»8erved  by  Frank,  Barthez  and  Rilliet,  Dufour; 
after  eryHiiH'hvs  by  Jaccoud,  Duroziez,  and  Ziilzer,  who  cousidei's  tlje 
complication  more  freipieut  than  is  generally  believed.  Deuuce 
ac^tually  found  the  streptt^coccus  of  erysipelas  with  distinctive  char- 
acteristics iu  two  cases  of  iK^ricarditis  which  followed  erysipelas  of 
the  face.  Di]>htheria  is  a  most  infrequent  cause,  so  much  so  that 
Snnne  doubted  the  relationMhi[)  even  in  the  face  of  u  pericanlitis. 
Authors  differ  with  relation  U)  typhoid  fever.  Mussy  believed  it_ 
friHpient,  Homolle  considers  it  rare.  Petitfour  collected  six  (*a8e8.< 
TljH  i)rece<lencH  of  typhoid  fever,  diphtheria,  scarlet  fever,  speaks] 
much  more  decidedly  for  myocarditis  than  for  pericarditis. 

Pyflomia  is  a  fre<iueut  cause.  It  is  believed  by  many  authors 
that  most  cjtses  of  peric/irditis  are  due  to  secondary  invasions  by  tlie 
micro-organisms  of  pus  and  that  the  various  infections  act  only  as 
pioneera  in  breaking  down  the  Imrriera  for  subsot^pient  invasion. 
Kheumatism  itself  is  thought  to  be  due  io  the  invasion  of  micro- 
nrganisras  closely  allied  if  not  identical  with  those  of  pus.  The  fre- 
(|uent  repetition  of  attacks  is  explained  by  the  liberation  of  these 
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miero-orgaiuBms  from  secreted  depots.  It  has  long  been  known  that 
diseases  attended  with  suppuration  may  be  followed  by  pericarditis. 
Tuberculosis,  especially  of  the  lungs,  is  always  a  mixed  infection  in 
the  course  of  time.  It  is  said  of  scarlatina  that  only  those  cases 
which  show  affection  of  the  joints  are  followed  by  x>ericarditis,  and 
the  affection  of  the  joints  has  long  been  recognized  to  be  an  expres- 
sion of  pyaemia.  According  to  Eolisko,  the  i)ericarditis  and  the 
joint  affections  are  due  to  the  invasion  of  the  streptococcus  which 
makes  its  inroads  from  the  throat,  that  is,  from  the  angina  of  scarla- 
tina. 

Eirke,  Willigk  found  pericarditis  five  times  in  ninety-one  cases 
of  purulent  septicaemia.  In  one  case  reported  by  HomoUe,  puer- 
peral x>ericarditi8  was  found  in  the  new-bom  child  of  a  mother  who 
bad  died  of  pysemia.  In  all  of  the  thirty-six  cases  reported  by  Bed- 
nar,  the  disease  in  the  new-bom  child  could  be  attributed  to  puer- 
peral processes  in  the  mother.  Before  the  days  of  asepsis,  pericar- 
ditis was  a  frequent  complication  of  surgery.  Weber  once  found 
purulent  pericarditis  in  a  case  of  inflammation  of  the  umbilical 
cord. 

The  connection  with  scurvy  has  been  at  times  so  pronounced  as 
to  make  pericarditis  epidemic,  though  this  complication  of  scurvy  is 
lees  frequent  than  pleurisy.  But  hemorrhagic  pericarditis  from 
scurvy  sometimes  assumes  epidemic  proportions  in  the  north  of 
Russia.  Koch  declares  that  the  pericarditis  of  scurvy  was  the 
morbus  cardiacus  of  the  ancients,  an  exceedingly  grave  affection, 
whose  gravity  was  due  to  the  fact  that  the  inflammation  of  the  mem- 
brane was  attended  with  degeneration  of  the  heart  muscle. 

Pericarditis  sux>ervenes  also  in  other  diseases  attended  with  the 
same  degradation  or  degeneration  of  the  blood,  such  as  hsemophilia, 
the  hemorrhagic  diathesis,  purpura,  morbus  maculosis,  leucaemia,  dia- 
Wtes,  cirrhosis  of  the  liver,  etc.  The  pericarditis  observed  in  cancer 
and  sarcoma  may  result  in  tliis  way  or  may  be  a  direct  development 
of  the  growths  by  metastasis.  Syphilitic  x>ericarditis  has  been  seen 
in  the  new-bom. 

Pericanlitis  is  not  at  all  infrequent  in  Bright's  disease.  Taylor 
found  it  in  one-third  of  the  cases.  Bamberger  more  correctly  fixed 
the  ratio  at  fourteen  per  cent.  It  is  cerbiin  that  the  pericardium  is 
l«*«s  frequently  affected  in  this  disease  than  is  any  other  serous  mem- 
Vjnine.  The  authors  differ  as  to  the  relation  of  the  pericarditis  to  the 
particular  form  of  nephritis.  Grainger  Stewart  and  Dickinson  found 
it  more  fre<|uent  in  parenchymatous  nephritis;  Raynaud,  Lecorche, 
Talamon  in  interstitial  nephritis.  Mercklen  found  pericarditis 
rare  in  acute  nephritis,  more  fre<iuent  in  the  chronic  form,  and  espe- 
Vou  IV.— 2 
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cially  coiuiufiu  in  the  interstitial  form  which  wiis  accoiu]>ame(l  with 
hypiirtrophy  of  the  heart.  The  pericarditis  shows  itself  ubually  at 
a  hiter  period  in  the  disease,  sometimes  witli  uraemia,  iu  what  Kera- 
val  calls  unemic  pericarditis.  The  intlainuiatiou  is  usually  dry,  but 
is  sometimes  accompanied  with  abundant  tibnnouH  exudation.  Ah  a 
rule,  there  is  neither  fever  nor  pain.  This  pericurditis  is  usually  a 
forerunner  of  death. 

PericArditis  is  not  very  rare  iu  cholera,  and  is  4juite  common  in 
dysentery,  along  with  or  independent  of  rheumatism,  which  some- 
timee  follows  dysentery.  In  erysipelas,  diphtheria,  and  cerebro- 
spinal meuiiiKitis.  pericarditis  not  infrequently  constitutes  the  last 
link  of  the  disease  process. 

But  pericarditis  may  ensue  upon  even  the  lightest  infections. 
Perhaps  one  of  the  most  interesting  statements  that  could  be  made  in 
illuHtration  of  this  fact  is  that  of  Beduar.  who  several  times  observed 
pericarditis  supervene  after  vaccination.  In  one  case  an  acute  der- 
matitis developed  in  twenty-four  hours  after  vacx!iuati<jn,  with  a  si- 
multaneous i>ericarditis.  In  a  second  case  a  sharp  diarrhcea,  sub- 
Dutaueous  abscesses,  and  pericarditis  proved  the  order  of  sequence. 
In  a  third  case  the  connection  was  not  so  clear;  the  ]>ericarditis  de- 
veloped on  the  thirteenth  day  after  vaccination,  without  intervening 
disease. 

The  pericarditis  of  dmnkanls  is  not  to  be  ascribed  to  the  direct 
action  of  alcohol,  but  to  the  liU^ratiou  or  localization  of  the  diplo- 
coccus  of  pneumonia,  tuberculosis,  pyogenic  micro-organisms,  etc. 

Pericjirditis  is  more  frefjueut  in  youth  bocauso  of  the  greater  fro- 
lency  of  the  infectious  diseases  at  this  time.  Liability  occurs  at 
the  age  of  five  and  l^egins  to  cease  in  middle  life,  though  exceptional 
coses  have  l)eeu  ref»orte<l  at  both  extremes  of  life.  BiIliH<l,  Homolle, 
Rauchfua,  St^'ffeu,  HcniH^h  all  rej)orteil  cases  of  intra-uterino  infoc- 
tioa.  Letulle  reported  cases  of  death  from  purulent  [>ericarditis  on 
the  seventh  and  thirteenth  day  after  birth.  Cox  reporte<l  a  case  of 
pericarditis  in  an  infant  eleven  days  old,  and  HawLsley  a  case  of 
extensive  cxmlatiou  of  pus  into  the  ])ericardium  in  an  infant  figed  fire 
months.  Mejard  contends,  with  the  rej:iort  of  a  case  U^tweeu  seventy 
and  eighty  years,  that  acute  pericjirditis  is  not  so  very  rare  in  old  age. 
Willigk  and  Vulpian  reported  cases  in  advanced  life.  The  disease 
is  t^ertainly  more  fretiuent  in  the  male  sex.  According  to  Barthez 
and  Hilliet  the  proportion  is  as  ^rreat  as  21  to  3.  Bamberger  makes 
it  lees,  to  wit,  38  men  to  25  women;  Sil)son  still  less,  35  men  to  28 
women.     Of  theee  women  fullv  two- thirds  were  domestics. 
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Morbid  Anatomy. 


The  infection  of  the  pericardium  may  be  circumBcribed  or  diffuse. 
The  natural  secretion  may  be  arrested  or  more  frequently  increased, 
sometimes  to  the  utmost  distention  of  the  sac,  or  changed  by  admix- 
ture of  pus,  blood,  etc.  The  disease  may  be  arrested  at  the  first 
stage,  or  may  continue  to  the  second  with  the  effusion  of  fluid,  or 
may  result  in  adhesion  of  the  Tisceral  and  parietal  layers,  sometimes 
with  entire  obliteration  of  the  sac.  When  the  disease  is  circum- 
scrit:>ed,  it  is  confined  to  the  visceral  layer  at  the  base  of  the  heart. 
In  lighter  localization  it  may  be  limited  to  the  upper  cul-de-sac,  that 
is,  to  the  extension  of  the  visceral  layer  over  the  great  vessels  at  the 
base.     In  all  cases  the  visceral  layer  is  the  most  affected. 

Arrest  or  diminution  in  tlie  natural  secretion  constitutes  the  form 
distinguished  as  i>ericarditis  sicca.  This  form  is  recognized  by  the 
dryness  of  the  serosa.  The  membrane  loses  its  lustre,  becomes 
cloudy,  ox)aque,  or  is  covered  with  arborescent  vessels.  The  disease 
may  undergo  resolution  at  this  stage  and  all  the  signs  of  2)ericarditis 
may  disappear.  Sometimes  the  pericardium  is  left  rough  or  shaggy, 
in  other  cases  apposed  surfaces  may  adhere,  to  lead,  as  stated,  to  more 
or  less  complete  obliteration  of  the  x>ericardial  sac.  But  the  adhesions 
in  a  case  of  simple  dry  pericarditis  are  usually  circumscribed. 
More  frequently,  however,  the  secretion  is  increased  to  constitute 
the  pericardial  effusion.  The  effusion  may  consist  simply  of  an 
increase  in  the  natural  fluid  and  remain  thus  perfectly  clear  and 
serous.  As  a  rule,  however,  the  clear  fluid  is  interspersed  with 
floccules  of  fibrin,  and  the  presence  of  these  floccules  distinguishes 
the  effusion  from  tiie  passive  exudation  which  occurs  in  the  course  of 
a  general  anasarca,  the  so-called  hydropericardium. 

The  fluid  accumulates  first  in  regions  where  it  is  determined  by 
gravity,  and  this  region  will  be  determined  by  the  posture  of  the 
patient.  In  a  ease  of  any  severity,  when  the  patient  lies  recumbent, 
the  fluid  collects  at  the  base  of  the  heart  and  for  some  time  may 
escape  recognition  by  percussion.  In  a  lighter  case  with  the  person 
in  the  upright  i>osture,  or  in  a  more  severe  case  where  the  patient  is 
unable  to  lie  down,  the  fluid  gravitates  toward  the  region  of  the  apex, 
and  is  recognized  by  dulness  in  the  neighborhood  of  the  ensiforra 
cartilage.  As  the  accumulation  increases  it  fills  up  the  pericardial 
sac,  an<l  finally  distends  it  to  ])roduce  a  great  globular  tumor,  which 
may  bike  up  a  large  part  of  the  front  and  left  chest. 

Tlie  quantity  of  fluid  usually  ranges  from  six  to  twelve  ounces 
<2D0  to  400  grams).    It  rarely  exceeds  one-half  to  one  pint,  but  may 
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in  extreme  case«  amount  to  a  quart  or  more.  Corvisart  and  Louis 
cited  coses  in  the  adult  of  1,CKX)  tr>  1,200  grams  (tM'o  pounds)  and 
more.  Mortagne  reported  1,850  grams,  of  which  1,600  were  with- 
drawn by  puncture.  Gosselin  once  found  two  litres  of  liquid  in  a 
pericardium  enormously  extended  (Petit). 

Andral  nnce   fouiul  two   jiounds  of    blood   in   the   pericardium, 
Alonzo  Clark  one  gallon   of    sero-iiuruleut  lluid,    Corvisiirt    eight 

ponuds  of  Horum  in  the  pericardium. 
Martin  re[>orted  a  case  of  pericarditis 
witli  an  cifuHiou  af  tlireo  and  tine- 
fourth  pounds  of  purulent  matter. 
But  thti  ►n**''itcHt  aucuiiinlations  are 
found  in  the  hemorrhagic  effusions 
of  Hcurvy,  in  which  infectitjn  the  effu- 
sion may  amount  to  fn^m  two  to  six 
pounds.  Kyber  claims  to  Imvn  found 
three  to  ten  litres  of  Huid  in  cases  *^)f 
scorbutic  pericarditis.  No  other  funi'i 
of  pericarditis  furnishes  such  a  quan- 
tity of  liuid  (Koch).  In  these  cawes 
the  pericardium  lookn  like  a  lilnish, 
glistening  bladder,  which  extends 
from  the  manubrium  to  the  ensiform 
cartilnge,  displacing  the  left  lung  and 
making  pressure  upon  the  diaphragm. 
The  effused  fluid  is,  as  stated, 
usually  serous  or  9erf>-tibrinous.  It 
may  subsetjuently  become  purulent. 
In  fact,  this  is  the  usual  history  of 
pericarditis.  In  all  cases,  even  in 
those  in  wbich  the  effusion  is  per- 
fectly clear,  pus  corijuscles  may  be 
found  in  the  bottom  of  the  sac  or  in  the  fluid  wliich  is  last  withdrawn. 
But  the  fluid  in  said  to  be  purulent  wlien  the  pus  corpuscles  accumu- 
late to  such  an  extent  as  to  make  the  fluid  more  or  less  opaque  to  the 
naked  eye.  The  disease  is  then  said  to  be  a  purulent  pericarditis. 
Sometimes  tlie  transition  is  artilicially  produced  by  accidental  infec- 
tion, as  in  puncture  with  instruments  not  perfectly  aseptic.  Thus  it 
has  been  obsen'ed  that  a  fluid  which  w;is  serous  at  first  hnn  become 
purulunt  upon  successive  punctures.  Sometimes  tlie  fluid  is  pundent 
from  the  start.  Foureur  described  a  case  in  a  woman,  aged  thirty- 
eight,  in  which  the  effusion  was  purulent  from  the  start.  01)iser  and 
Miraboau  reported  similar  cases.     S<mietimeH  the  ims  undergoes  a 
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sabseqnent  transformatioii  into  ichor.  This  change  is  observed  more 
especially  after  commnnication  with  the  external  air,  as  after  perfora- 
tion in  nicer  of  the  stomach,  cancer  of  the  oesophagus,  etc. 

The  effusion  may  also  be  hemorrhagic.  The  blood  may  be 
present  only  in  small  quantity,  just  enough  to  tinge  the  fluid,  or  the 
effusion  may  be  more  decidedly  sanguinolent,  or  be  composed  largely 
or  almost  entirely  of  blood.  Hemorrhagic  effusions  are  observed 
more  especially  in  tuberculosis,  carcinoma,  and  in  diseases  in  which 
the  blood  is  degraded,  scurvy,  leucaemia,  purpura,  etc.  Hemorrhagic 
pericarditis  is  seen  also  in  black  measles,  variola  nigra,  virulent 
scarlatina,  and  in  the  course  of  any  disease  upon  which  is  engrafted 
the  hemorrhagic  diathesis. 

According  to  the  statistics  of  Louis,  in  39  cases  the  fluid  was 
found  serous  9  times,  purulent  7  times,  sero-sanguinolent  10  times, 
sero-purulent  13  times.  But  as  a  rule,  serous  effusions  greatly  pre- 
dominate. 

The  pericardium  itself  shows  various  changes.  Sometimes,  as 
stated,  the  surface  is  simply  hypersemic.  It  loses  the  glistening 
lustre  peculiar  to  healthy  serous  membranes  and  becomes  more  or 
less  opaque,  thick,  and  soft.  Under  the  to-and-fro  motions  of  appos- 
ing layers,  sticky  with  inflammatory  products,  the  surface  becomes 
roughened  like  a  Russian  bath  towel  or  presents  the  appearance  so 
inimitably  described  by  Laennec,  of  butter  on  the  surface  of  plates 
which  have  been  suddenly  separated.  The  internal  surface  of  the 
pericardium  presents,  therefore,  the  appearance  of  an  ulcer.  In  fact, 
Bindfleisch  compared  it  to  a  suppurating  wound.  Perforations  may 
ensue  so  that  the  sac  may  be  opened  externally,  or  what  is  more  fre- 
quently the  case,  may  be  connected  with  the  lungs  to  constitute  a 
pneumopericarditis  or  a  pyopneumopericarditia.  In  other  cases  fis- 
tulous tracts  may  form  and  pus  may  be  discharged  at  distant  sites, 
as  at  the  root  of  the  neck,  subcutaneously  in  the  precordial  region  to 
form  a  fluctuating  abscess,  below  the  diaphragm  to  constitute  one  of 
the  forms  of  subphrenic  abscess,  or  by  longer  tracts  to  appear  by 
the  side  of  the  vertebral  column  in  the  loins  to  resemble  the  sinking 
abscess  of  vertebral  caries.  Lavatier  re]K)rted  cases  of  perforation, 
Wyss  of  pericardial  fistula. 

Sometimes  the  surfaces  are  connected  by  filaments  of  fibrin  to 
jfive  the  pericardium  a  shagg}'  appearance.  This  condition  was 
r*Hx>gnized  by  the  ancient  authorities  as  the  hairy  hearts,  which 
were  supposed  to  be  evidence  of  great  bravery.  Haller  said  that 
Ijeonidas,  Lysander,  and  Aristomenes  were  thus  distinguished  by 
the  presence  of  stringy  fibrin  on  the  heart. 

Sometimes  the  pericardium  is  much  thickened.     Broadbent  and 
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Horu  re}x>rtecl  casea  of  extraordinary  tliicknefls  of  tho  i>oncardiiizn, 
Nuziier  a  ca»e.  in  which  the  pericardiam  was  covered  by  thick  false 
meuibnine  iinbricati'd  liki?  tlit*  hoiU'h  i)f  a  pineapjile. 

Sometimes  the  i)ericardium  undergoes  calci^cation.     Thia  prucesa 

is  more  commoiUy  a  dojioBit  in  or  trans- 
formation of  a  purulent  effuniou. 

Cases  of  such  calcification  of  the  peri- 
cardium were  recorde<l  by  Tiessier  and 
Bichaitls.  Druuiiuond  rei>ortpd  a  case 
of  extensive  calciticatiou  of  tlio  heart  in  a 
sailor  aged  forty -three,  who  was  able  to 
I>erform  his  work  up  to  a  few  weeks  be- 
fore his  dejith.  On  autopsy  it  was  found 
that  the  periwirdial  sac  was  nearly  oblit^ 
eratetl  and  tho  fK>rioardial  layers  were  ex- 
tensively calcitiod.  Tlie  process  of  calci- 
fication had  extended  so  as  to  involve  the 
heart  muBcIe,  in  which  it  had  developed 
great  bone-like  plates  which  had  to  bo 
ULwu  througli  and  which  reached  a  thick- 
ness in  spots  of  one  inch.  The  whole 
posterior  surface  of  the  right  ventricle 
was  composed  of  a  triangular  chalk  plate 
three  in<*hes  high,  three  and  one-half 
inches  broad  at  the  base.  A  thick  bone-like  mass  ran  across  the 
whole  left  ventricle,  penetrating  the  entire  wall  of  the  heart  like  a 
wedge  and  reacliing  into  the  cavity  of  the  left  ventricle. 

Variot  reiKjrtud  a  cAse  in  which  the  left  ventricle  was  covered  by 
a  solid,  hard  plate  of  chalky  matter  on  its  whole  anterior  face.  The 
plate  extended  to  the  posterior  aspect  of  the  ventricle  and  reached 
down  to  the  diaphragm.  The  ajiex  of  the  heart  was  free.  Micro- 
scopic investigation  showed  that  the  chalky  mass  was  depositeil  be- 
tween the  still  recognizable  layers  of  the  pericArdium.  The  curious 
fact  about  the  case  was  that  this  extreme  alteration  was  latent  up  to 
a  period  shortly  before  death,  when  the  patient  was  affected  with 
pleurisy  and  recalled  a  former  attack  of  heart  disease. 

But  the  changes  are  not  limited  to  the  pericardium.  They  extend 
so  as  to  involve  the  heart  muscle  itself.  Virchow  first  called  atten- 
titin  to  the  extensive  involvement  of  tho  lieart  muscle  in  jiericarditis, 
and  that,  too,  not  only  in  the  chronic  but  in  the  quite  acute  cases. 
Sorfaoes  of  greater  or  less  extent  or  tho  whole  heart  musole  may 
undergo  fatty  degeneration.  Purulent  infiltration  may  oc^ur  in  the 
upper  layers  and  soon  load  to  degenei-ation  and  dilatation,  but  from 
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earlier  stages  the  mnsole  may  entirely  recover.  The  gravest  changes 
are  foand  in  scurvy  in  which  the  heart  suffers  extreme  degenerative 
changes,  that  is,  hemorrhages  occur  in  the  heart  muscle,  in  the  endo- 
cardium, and  in  the  valves.  The  muscle  loses  its  fresh  red  color, 
appears  yellowish-brown  or  violet,  becomes  fragile  or  fatty,  some- 
times shrunken  to  two-thirds  its  thickness,  dilated,  and  thinned. 
There  may  be  nearly  always  observed  in  these  cases  an  accumulation 
of  fat  about  the  base  of  the  heart  under  the  serous  membrane,  and  the 
accumulation  is  at  the  cost  of  the  muscle  substance,  with  which  it  is 
intimately  united  (Sansom-Himmelstiem). 

Symptoms. 

Pericarditis  sometimes  runs  its  whole  course  without  symptoms. 
Sometimes  the  pericarditis  is  overshadowed  by  affection  of  other 
l»arts  of  the  heart,  as  of  the  myocardium  or  endocardium.  Light  cases 
are  especially  liable  to  be  overlooked.  This  fact  has  given  rise  to  the 
view  that  pericarditis  is  a  rare  affection.  Later  observations  have 
confirmed  the  view  of  Bauer  to  the  effect  that  **  formerly  and  up  to  the 
close  of  the  last  centur>',  pericarditis  was  considered  a  i*are  disease; 
since  then  it  has  been  proved  to  be  of  quite  frequent  occurrence." 
The  statement  made  once  by  the  author  of  this  paper,  at  the  Cincin- 
nati Academy  of  Medicine,  that  pericarditis  is  ordinarily  oftener 
overlooked  than  recognized,  which  was  denied  by  several  members, 
was  strikingly  confirmed  by  an  ex-interne  of  one  of  our  largest  hos- 
pitals, who  obsen'ed  that  of  the  five  oases  which  had  occurred  in  his 
service,  the  diagnosis  was  not  once  made  intra  vitam ;  the  existence 
of  the  disease  in  every  case  was  made  apparent  only  on  the  post- 
mortem table.  LetuDe  declared  long  ago  that  of  all  acute  or  chronic 
diseases,  pericarditis  oftenest  runs  a  latent  course. 

The  failure  to  recognize  pericarditis  dei)ends  upon  the  fact  that 
so  few  of  the  symptoms  of  the  disease  are  local.  It  is  only  in  the 
face  of  effusion,  and  mostly  of  some  magnitude,  that  signs  pertaining 
to  the  heart  are  manifest.  Then,  medical  teachers  and  clinicians  so 
often  emphasize  the  fact  that  pericarditis  is  a  sequel  to  rheumatism 
that  in  the  absence  of  rheumatism  the  existence  of  pericarditis  is  not 
even  suspected.  The  failure  to  recognize  pericarditis  depends 
largely  upon  the  fact  that  the  existence  of  the  disease  is  not  sus- 
pected ;  for  when  the  suspicions  of  the  practitioner  are  aroused,  the 
diagnosis  is  generally  easy.  A  striking  illustration  of  this  fact  the 
writer  saw  a  few  years  ago.  The  patient  had  been  the  victim  of  un- 
saspected  pericarditis  with  effusion  for  fifteen  years,  at  least  the 
same  symptoms  had  ,been  present  in  greater  or  less  degree  all  that 
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time.  The  promiueut  syaiptoms  were  pallor,  dyspucea,  such  ver- 
tigo as  to  compel  the  recumbent  posture,  occasional  cough,  and  a 
pulse  so  feeble  as  to  fade  away  Avheu  the  arm  was  held  at  right  angles 
to  the  bo<Iy .  Digitalis  and  jilcohol  administered  from  time  to  time  had 
obviated  an  imminent  collapse.  There  was  undoubted  increase  of  dul- 
ness  over  the  region  of  the  heart  which  had  been  taken  for  dilatation. 
By  aspiration  one  pound  of  serum,  at  first  clear,  later  brownish  and 
flocculeut,  was  withdrawn  from  the  pericardium.  Tlie  symptoms  of 
immediate  danger  soon  disappeared.  But  the  long  pressure  or  per- 
haps the  incident  myocarditis  had  weakened  the  wall»  of  the  heart  to 
such  an  extent  as  to  prevent  perfect  recovery.  This  was  the  third 
case  under  the  observation  of  the  writer  of  long-continue*!  unsus- 
pected pericarditis  with  eflfusion-  In  every  instance  inquiry  had 
l>een  made  as  to  the  previous  existence  of  rheumatism,  and  in  the 
absence  of  it  no  further  attention  had  been  given  to  the  heart.  It  is 
not  safe  to  exclude  |>ericarditis  in  the  aljsence  of  ]>re-exiBtent  rheuma- 
tism, first  because  pericarditis  ariaea  in  conser^uence  of  so  many 
other  conditions,  and  second  because  the  pericardium  may  be  in 
rheumatism  the  first  and  only  joint  (so-called)  affected.  Sometimes 
large  effusions  accumulate  insidiously  and  sometimes  even  suddenly. 
Thus  Baumgartner  reported  a  case  of  fatal  acute  effusion  of  fluid 
into  the  pericardium  ^^4thout  any  previous  symptoms,  and  Blake  a  case 
of  sudden  pericardial  effusion. 

Pain  is  a  pronounced  symptom  of  pericarditis  and  is  more  fre- 
qaently  present  than  in  affection  of  the  myocardium  or  eudixyirdium. 
But  the  pain  may  vary  in  every  degree  of  intensity.  Sometimes  it 
is  so  slight  fus  io  be  overlooked  or  to  be  considered  as  a  mere  pleuro- 
dynia or  intercostjil  neuralgia.  Sometimes,  exceptionally,  it  is  aa 
intense  as  an  angina,  but  in  the  worst  cases  it  is  rarely  as  severe  aa 
the  pain  of  pleurisy.  Pain  is  often  influenced  by  change  of  posture,. 
(}r  may  I30  elicited  or  inereaseil  by  ])res8ure,  as  by  examination  with 
the  stethoscope. 

Pali)itation  is  frotiuent,  but  is  usually  more  or  less  transitory. 
Sometimes  the  ])alpitation  depends  uf>on  the  associate  myocarditis. 
Pulpitfktiou  may  be  so  extreme  as  to  amount  to  a  delirium  cordis,  but 
usually  only  in  the  last  stages  of  a  bad  case,  and  for  the  most  part 
then  as  a  result  of  dilatation  from  weakening  of  the  myocardium. 
But  a  peculiar  feeling  of  uneasiness  and  distress  is  more  common  and 
more  persistent.  This  sensation,  which  is  UHually  <lescribe<l  as  a 
precordial  anxiety,  dihtinguishes  the  onset  of  most  cases.  The 
patient  may  declare  that  he  feels  no  pain,  while  the  countenance 
expresses  anxiety,  wliioh  the  patient  will  locate  in  a  vague  and  indefi- 
nite way  in  the  left  side  of  the  chest. 
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Dyspnoea  shows  itself  in  pronoiinced  cases.  Here,  too,  the  inter- 
ference with  respiration  is  more  a  vague  and  general  distress  than 
the  result  of  a  distinct  pain.  The  act  of  inspiration  is  not  cut  short 
as  in  pleorisj,  but  is  more  hurried  and  superficial. 

The  posture  is  peculiar.  Most  cases  observe  a  dorsal  decubitus 
in  the  semi-recmnbent  posture.  The  head  and  shoulders  are  elevated 
so  that  any  f  uid  present  may  gravitate  to  the  bottom  of  the  sac  and 
thus  relieve  from  pressure  the  great  vessels  at  the  base. 

The  pulse  is  not  necessarily  affected.  It  is  remarkable  how  the 
poise  may  sustain  its  volume  and  tone  in  the  presence  of  considerable 
exudation.  As  in  all  cases  of  interference  with  the  discharge  of  the 
venous  blood,  distention  of  the  veins  of  the  neck  is  sometimes  seen 
in  i)ericarditis.  Undulation  of  the  veins  is  of  frequent  occurrence. 
Inspiratory  swelling  of  the  cervical  veins  is  seen  sometimes  in  great 
exudations.  Sometimes  there  is  ectasia  of  the  veins  of  the  chest- 
waU. 

Fever  plays  no  role  in  pericarditis.  Sometimes  it  is  absent  alto- 
gether; when  present  it  is  highly  irregular.  Pysemic  processes  show 
chills  and  fever  connected  with  the  pysemia.  The  temperature  in 
tuberculous  pericarditis  is  sometimes  subnormal. 

The  urine  is  usually  high-colored  and  shows  all  the  character- 
istics of  the  urine  of  stasis,  that  is,  it  may  contain  more  or  less  albu- 
min, or  shows  red  blood  corpuscles,  sometimes,  though  rarely,  hya- 
line casts. 

Rarer  symptoms  are  hoarseness  and  aphonia  from  implication 
of  the  left  recurrent  or  laryngeal  ner\'e;  attacks  of  syncope  from 
amemia  of  the  brain,  the  result  either  of  pressure  upon  the  great  ves- 
sels or  of  heart  failure  from  myocarditis;  singultus  and  vomiting, 
the  result  of  pressure  upon  the  phrenic  nerve;  somnolence  and 
8tnj)or,  delirium,  convulsions,  and  coma  from  hyperajmia,  the  result 
of  pressure  upon  the  vena  cava  or  of  the  accumulation  of  toxins  in 
heart  failure.  Austin  Flint  recorded  cases  of  pericarditis  marked  by 
delirium,  Abbott  a  case  of  attempted  suicide  during  the  delirium  of 
(pericarditis.  These  signs,  or  some  of  them,  are  wont  to  show  them- 
selves in  the  last  stages. 

Thus  the  subjective  signs  may  be  vague  and  indistinct,  or  may 
be  obvious  and  obtrusive,  and  it  may  be  repeated  that  scarcely  any 
disease  varies  more  in  the  severity  of  its  symptoms.  But,  fortu- 
nately for  the  diagnostician,  the  physical  signs  are  much  more  sure, 
so  that  the  disease  is  overlooked,  as  stated,  only  because  it  is  unsus- 
pected and  physical  examination  is  not  made. 

Pkyincnl  Signs. — Inspection  may  show  the  disturbed  action  of  the 
heart  in  palpitation,  sometimes  in  the  first  stage,  in  increase  in  the 
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area  of  impact.  TMiere  effuBion  boB  taken  place,  the  heart  may  be 
pushed  away  from  the  wall  of  the  thorax  sn  that  eveu  the  Hi)ex  stroke! 
may  not  1>g  visiblu.  Wwikenin^^  and  al»spnc*e  of  the  apox  stroke  (xv 
curs,  as  a  rule,  in  pericarditis  iudei>eudeDt  of  the  presence  of  tluid  in 
ctm8e(iuence  of  the  coincident  weakening  of  the  myocardium.  The 
presence  of  a  good  stroke  in  the  radial  jnilse,  while  the  apex  stn>ke  is 
weak  or  absent  on  account  of  the  accumulation  of  Huid,  is  a  much 
more  characteristic  sign  of  a  pure  pericarditis.  Another  valuable 
sign  is  the  change  in  the  position  and  strength  of  the  stroke  with 
change  of  posture.  Thus  the  apex  stroke,  invisible  or  impalpable 
in  the  recumbent  ix>8ture,  may  become  visible  or  palpable  when  the 
patient  lies  upon  the  side  or  adopts  the  knee-elbow  posture. 

Sometimes  the  whole  precordial  region  is  protruded.  This  so- 
called  vaulting  or  voussurc  of  the  chest  may  l)e  seen  only  when  the 
chest-walls  are  resilient,  more  frequently  therefore  in  childhood  and^ 
early  adolescence.  It  cannot  occur  in  the  adult  with  offusion  of  less 
than  400  grams  (over  twelve  ounces).  According  to  Louis  and  Woil- 
lez  it  is  nearly  always  prrsont  with  effusions  of  500  grams,  but  Potaia^ 
saw  it  present  in  much  slighter  effusions  and  regards  it,  therefore,  i 
a  sigu  of  but  mediocre  value,  as  an  index  of  quantity. 

Tlie  votiJtitur*'  is  so  rare  as  to  be  almost  never  seen  in  later  life,  aa 
eveu  great  accumulations  find  place  in  the  cavity  of  the  chest  under 
the  easy  retraction  of  the  lungs.  In  fact,  the  light  degree  of  protru- 
sion which  shows  itself  in  obliteration  of  the  intercostal  spaces  is  to 
be  accounted  for  rather  by  implication  (paresis)  of  the  intercostal 
muscles  themselves  by  contiguity  of  structure.  Pressure  upon  the 
diaphnigm  may  protrude  the  epigastrium,  but  these  protrusions  are 
also  rare  for  the  reason,  as  stated,  that  the  lung  so  easily  recedes 
under  any  kind  of  pressure. 

Percussion  shows  dulness  corresponding  to  the  condition  and 
exti^nt  of  the  effusion.  As  the  tiuid  usually  accumulates  first  in  the 
complementary  s]>acee,  it  may  l>e  recognized  in  the  se<x>nd  or  in  the 
fifth  iut<*rct>atiil  sjMioe  near  the  sternum.  Dulness  at  the  Hccoud  inter- 
costal space  may  Itelong  to  the  heart  itself,  but  duIuesH  in  the  fifth 
intercostal  apace  is  more  directly  due  to  effusion  in  the  i>ericardium. 
Dulness  to  the  left  beyond  the  ai>ex  stroke  is  a  sign  of  unmistakable 
value.  ^Tiatever  tloubt  may  pertain  to  the  diameters  of  the  heart 
itsi^lf,  the  position  of  the  ai^ex  may  be  actually  determined  by  inspeo- 
tiou  or  palpation;  and  dulness  to  the  left,  or  lower  down  than  the 
apex  stroke,  would  point  pretty  clejirly  to  the  presence  of  flnid.  It 
will  be  remembered  that  the  heart  itself  is  a  triangle  whosB  base  is 
upward  and  whose  apex  is  downwsnl  and  to  the  left,  while  the  pori- 
cardimu  is  a  loose  sac  attached  only  to  the  vessels  at  the  base.    As 
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the  sac  fills  under  distention  it  assumes  the  form  of  a  truncated 
cone,  the  base  of  which  is  below  and  the  top  above  the  heart.  Under 
great  distention  the  outlines  of  the  pericardium  may  be  distinctly 
developed.  The  diagnosis  is  usually  easy  in  these  cases  under  the 
general  dulness  to  percussion  over  the  region  of  the  heart.  Any- 
thing like  an  absolute  dulness  of  wide  extent  that  reaches  up  as  high 
as  the  second  rib  should  excite  the  suspicion  at  once,  so  far  as  heart 
disease  is  concerned,  of  the  existence  of  pericarditis  with  effusion. 
But  the  diagnosis  may  be  reached  by  the  recognition  of  compara- 
tively small  quantities  of  fluid  in  certain  definite  regions. 

The  pericardium  has  two  recesses  or  sinuses  which  may  be  looked 
upon  as  complementary  spaces.  The  upper  of  these  two  spaces  is 
situated  at  the  base  of  the  heart  where  the  outside  layer  extends 
above  the  origin  of  the  great  vessels,  reaching  its  highest  i>oint  on 
the  aorta,  while  the  inside  layer  is  attached  to  the  auricles.  The 
second  recess  or  sinus  is  much  smaller,  but  is  of  much  more  impor- 
tant diagnostic  value,  as  it  is  situated  at  the  right  lower  border  of  the 
pericardium  corresi>onding  to  the  sternal  angle  of  the  fifth  right 
intercostal  space  (Ferber) . 

Botch  found  that  when  he  injected  the  pericardial  sac  with 
melted  cocoa  butter,  the  first  increase  of  dulness  was  to  be  found  at 
the  bottom  of  the  sac  to  the  right  of  the  sternum,  and  remarked  that 
flatness  two  to  three  centimetres  from  the  edge  of  the  sternum  in  the 
fifth  intercostal  space  is  almost  sufficient  alone  to  mark  the  presence 
of  effusion  in  the  pericardium.  Ebstein  supports  this  view  that  the 
fluid  accumulates  first  in  the  lower  part  of  the  sac,  and  that  percus- 
sion recognizes  dulness  first  at  the  sternal  end  of  the  fifth  inter- 
costal sjtace  at  the  so-called  heart-liver  angle. 

As  to  the  quantity  of  fluid  that  may  make  itself  manifest  to  per- 
cussion, it  may  be  remembered  that  Luschka  has  shown  that  when 
the  heart  is  moderately  full  of  blood  the  pericardium  may  take  up 
180  grams  (6  ounces)  of  water  without  any  forcible  distention.  Sib- 
son  found  that  the  pericardium  of  an  adult  male  would  hold  14  to  22 
ounces  of  water,  while  that  of  a  boy  aged  six  to  nine  years  contained 
but  about  6  ounces.  It  is  admitted  that  quantities  of  fluid  less  than  4 
ounces  in  the  adult  may  scarcely  be  recognized  by  percussion. 

Gerhardt  called  attention  to  the  fact  that  the  dulness  obsened  in 
the  recumbent  posture  in  i)ericarditi8  is  much  increased  in  standing 
or  sitting.  The  change  of  posture  enlarges  the  area  of  dulness  under 
pressure  of  the  fluid  by  gravity  as  much  as  one-third  to  one-half,  and 
sometimes  bulges  the  intercostal  spaces. 

The  evidence  furnished  by  auscultation  is  of  great  value,  though 
it  is  not  ao  decisive  as  that  of  percussion.    Moreover,  it  does  not  last 
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SO  long.  The  most  important  sign  thus  obtained  is  the  friction 
sound,  which  results,  as  the  name  implies,  from  the  apposition  of 
the  surfaces  of  the  pericartlium  roughened  by  the  products  of  inflam- 
mation. The  friction  sound  was  first  heard  b>  Laeuuec,  who  likene<I 
it  to  the  sound  of  a  new  saddle  under  the  cavalier.  Laennec  made 
many  acute  observations  conceraing  pencarditis.  e8]>ecially  iu  the 
field  of  pathology,  but  seems  to  Imvo  attache^l  little  importani'e  to 
the  friction  sound,  the  full  significance  of  which  was  only  estab- 
Hshed  by  (•t>ilin  iu  1824.  Thii  friction  s*mnd  corresponds  in  a 
general  way  to  the  movements  of  the  heart.  It  is  usually  heard  Ixtth 
with  the  systole  and  with  the  diastole,  whence  it  has  received  a 
simple  but  expressive  Anglo-Saxon  designation  as  a  "  t<>and-fro'* 
sound.  The  sound  is  often  triplicate,  has  a  presystolic,  a  systolic, 
and  a  diastolic  epoch.  Sometimes  the  sound  is  quadruplicate  in 
periods  which  corresi»ond  to  the  syst4»le  of  the  ventricle  and  tlie 
diastole  of  the  auricle,  and  to  the  diastole  of  the  ventricle  and  the 
systole  of  the  auricle.  While  it  corresponds  in  a  general  way  to 
the  systole  and  diastole,  it  is  not  so  distinctly  synchronous  with  the 
movemeuts  of  the  heart  as  are  tlie  valve  sounds.  The  friction  sound 
is  usimlly  heard  first  at  the  base,  and  may  afterward  l>eoome  more 
general.  The  ohanictor  of  the  sound  is  altered,  or  the  sound  may 
disappear  witii  change  of  posture.  Thus  a  sound  which  may  l»e  dis- 
tinctly audible  when  the  patient  lies  on  his  Imck  may  disappear 
entindy  when  the  patient  lies  U{>on  the  right  or  left,  side,  as  inflamed 
surfaces  may  l^e  removed  from  contact  with  each  other.  The  sound 
varies  in  every  degree  of  intensity,  from  the  crumbling  of  tissue 
pa]*or  to  the  creaking  of  leather.  Sometimes  it  resembles  the 
crunching  of  snow  under  tlie  feet;  sometimes  tlio  sound  is  more  dis- 
tinctly rasping  or  grating  in  character;  sometimes  it  is  so  rough  that 
it  may  l)e  felt  as  a  fremitus  under  the  fingers. 

Digby  reported  a  case  of  pericardial  friction  sound  so  loud  that  it 
could  be  heard  a  distance  of  nine  feet.  The  sound  was  loudest  at  the 
apex.  It  was  systolic  and  had  the  character  of  creaking  leather. 
The  sound  stopped  every  fifth  or  sixth  beat,  and  after  three  or  four 
beiits  returned.  Tliis  phenomenon  was  heard  in  the  case  of  a  girl 
aged  eleven  years  who  had  suffered  two  and  one-half  years  previously 
with  scarlet  fever,  and  the  murmur  had  been  heard,  according  to  the 
parents,  for  three  years  without  the  complaint  of  the  least  pain  or 
palpitation  after  effort.  Unfortunately  the  details  of  this  curious 
case  are  so  mejigre  as  to  leave  the  pericardial  origin  of  the  sound 
somewhat  in  doubt.  Smith  reported  a  case  of  pericardial  sound 
with  musical  murmur. 

Change  iu  the  posture  of  the  patient  may  produce  variations  in 
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the  character  or  intensity  of  the  souml.  Pressure,  as  with  the 
8tetho3c*ope,  may  intensify  a  sound  feeble  before,  may  change  the 
character  of  it,  or  may  develop  a  sound  unheard  before.  Exercise  of 
the  body  may  have  the  same  effect.  The  duration  of  the  friction 
HOund  is  very  variable — sometimes  it  is  present  but, a  few  hours; 
sometimes  it  may  be  heard  during  a  greater  part  of  the  course  of  the 
disease ;  sometimes  it  disappears  to  reappear  in  the  later  course  of 
the  disease.  Schrotter  speaks  of  a  case  in  which  the  friction  sound 
was  present  in  great  distinctness  for  four  months. 
The  friction  sound  disappears : 

(1)  Under  resolution  in  which  process  the  roughness  disap{>ear8 
by  absorption ; 

(2)  Under  adhesion,  which  agglutinates  the  apposed  surfaces ; 

(3)  Under  effusion,  which  separates  them. 

With  the  absorption  or  discharge  of  the  effusion  roughened  sur- 
faces may  again  come  into  contact  and  renew  the  sound.  The  peri- 
cardial friction  sound  does  not  disappear  so  quickly  under  slight 
effusion  as  in  the  case  of  the  pleura,  for  the  I'eason  that  the  more 
IK>werful  contraction  of  the  heart  forces  the  surfaces  into  more 
abrupt  contact. 

Auscultation  may  appreciate  also  alteration  in  the  sounds  of  the 
heart  itself.  Ordinarily  in  average  cases  the  sounds  of  the  heart 
remain  unaffected  and  may  be  distinguished  as  pure  sounds  in  the 
absence  of  friction  sounds,  or  when  the  friction  sounds  are  not  dis- 
tinctly synchronous.  The  heart  sounds  become  weakened  under 
effusion;  under  great  effusion  they  may  be  absolutely  inaudible. 
This  muffling  or  weakening  of  the  heart  sounds  correspond  to  the 
diminution  in  impact  of  the  heart.  When  the  apex  stroke  cannot  be 
seen  or  felt  the  heart  sounds  become  feeble  or  inaudible.  But  the 
weakening  of  the  heart  sound  is  not  due  so  much  to  the  accumulation 
of  fluid  as  to  the  weakening  of  the  muscle  of  the  heart  itself.  The 
pericardium  is  a  distensible  sac  and  the  force  of  the  heart  is  so  great 
AS  to  overcome  outside  pressure  so  long  as  the  muscle  tissue  remains 
sound.  Schrotter  comments  here  upon  the  fact  that  the  heart 
sounds  of  the  foetus  are  heard  through  a  much  greater  quantity  of 
amniotic  fluid  than  ever  occurs  in  a  pericarditic  exudation.  Hence 
it  is,  as  stated,  that  there  is  no  pulse  peculiar  to  pericarditis,  and 
the  weak  pulse  is  an  indication  rather  of  myocarditis  than  peri- 
carditis. 

Auscultation  further  reveals  at  times  galop  rhythm,  which  Petit 
recards  as  "a  precious  element  in  diagnosis  in  the  beginning  of  the 
disease."  Potain  attributes  the  galop  sound  to  loss  of  tone  in  tlie 
myocardium  so  that  the  blood  falls  into  the  ventricle  without  obstacle 
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np  to  the  motuent  of  suddou  completo  distentiou.  Tho  sound  of  this 
sudden  distention  produces  tlie  presystolic  shtx'k,  tho  two  normal 
sounds  constituting  tho  roraaiuiuK  features  of  the  galop.  Sfhrotter 
attributes  the  sound  to  a  duplication  of  tho  second  sound,  due  to 
a  saturation  of  the  ])ericardial  layers  at  the  Im^inniug  of  tho  exuda- 
tion. The  more  sticky  surfaces  adhere  at  the  moment  of  systole, 
and  tho  t«^aring  loose  of  the  heart  from  the  purietid  pericardium 
at  the  moment  of  diastole  gives  rise  to  a  short  sound  which  is 
appended  ti  the  diastolic  tone  develoi>ed  in  the  int^^rior  of  tlie  Ijeart. 
The  galop  rhythm,  in  tho  opinion  of  the  writer,  is  lx?tter  explained  as 
irregular  coutnictious  of  the  heaH  muscle,  as  described  more  fully  in 
the  study  of  myocarditis.  However  produced,  the  sound  is  of  all 
the  more  value  lit?caum*  it  i>reoede8  even  tlie  fritrtion  sound. 

Pins  cjilled  attention  to  the  bronchial  respiration  which  is  heard 
below  the  pericardial  sac  from  compression  of  the  lung  by  gravity. 
This  sound  may  lie  made  to  disappear  with  change  of  posture,  per- 
haps to  reappear  in  other  parts  of  the  lung.  The  bronchial  respi- 
ration, the  duluesa,  and  the  jdeuritic  rub  mity  all  disap{>ear  in  the 
knee-elbow  posture.  Finally  Riess  called  attention  to  certain  sounds 
in  the  stomach  consonant  with  the  heart  sounds  in  a^lhesion  of  the 
pericardium. 

Diagnosis. 

The  diagnosis  rests  upon  the  existence,  or  the  history  of  the  pre- 
vious existence,  of  some  infectitm,  and  is  especially  directed  to  the 
I»ericardium  under  the  coexistence  or  pre-existonce  of  rheumatism 
and  tubercuhisis.  Any  infectious  process  may  produce  i>ericarditi8, 
but  typhoid  fever,  diphtheria,  and  scarlet  fever  ai-e  much  more  likely 
to  producf^  myo<!arditis.  It  will  \wi  remembered  that  pericarditis 
may  occur  after  an  affection  as  trivial  ns  quinsy,  and  that  the  orig- 
inating mahuly  may  have  p/iwsed  unnoticed  or  may  have  l^een  for- 
gotten, »So  pericarditis  is  often  insidiously  introduced.  Tlie  chief 
signs  u]Hm  which  the  diagnosis  is  based  are  pain,  which  is  present, 
according  to  Silison,  in  seven  of  ten  cjises.  It  is  usually  locatetl  in 
the  pnecordium,  but  is  sometimes  felt  in  the  hack  between  the 
shoulders  under  the  left  scapula,  and  very  fre<iuently  in  the  epigas- 
trium. It  is  usually  pronounced  and  is  exceptionally  so  severe  as  to 
simulate  angina  (tectoris.  Dyspnceu  was  obsen'ed  by  Mayne  ten 
times  in  eleven  cases.  Tlie  dyspnoea  is  usually  duo  to  complications, 
myo(^niitis.  nndtvarditis,  and  is  sometimes  accompanied  by  sighing 
respiration.  Palpitjition  was  ol»sen'e<l  by  H;iche  fourteen  times  in 
twenty  cuses.     .\rhythmia  is  a  freipient  sign  of  pericArditis. 

The  diagnosis  nukUy  rest»,  howevori  upon  the  physical  signs  and 
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eflpeciallj  in  the  first  stage  npon  the  friction  soond,  which  is  super- 
ficial and  is  usually  most  distinct  at  the  base.  The  friction  sound 
shows  changes  or  disappears  under  changing  posture,  and  is  intensi- 
fied or  annulled  by  pressure. 

The  to-and-fro  sound  of  pericarditis  is  differentiated  from  the 
friction  sound  of  pleurisy  by  the  fact  that  it  corresponds  with  the 
movements  of  the  heart  and  not  with  the  acts  of  respiration.  Arrest 
of  respiration  as  by  holding  the  breath,  stops  the  friction  sound  of 
pleurisy,  but  has  no  effect  upon  the  friction  sound  of  pericarditis. 
Exceptionally,  however,  the  movements  of  the  heart  may  bring  in- 
flamed surfaces  of  the  pleura  into  contact.  In  these  cases  the  diag- 
nosis may  be  reached  only  by  consideration  of  the  other  signs  of 
pericarditis. 

As  to  the  distinction  between  i>ericardial  and  pseudo-pericardial 
(pleuro-pericardial  or  extra-pericardial)  symptoms  it  may  be  remem- 
bered that  the  sense  of  oppression  predominates  in  pericarditis,  and 
of  pain  in  pleurisy.  It  is  sometimes  very  difficult  to  distinguish  a 
pleuritic  from  a  x>ericarditic  effusion,  especially  when  no  zone  of 
clear  lung  resonance  can  be  established  between  the  two  exudates. 
Ajs  a  rule  in  case  of  a  complication  of  the  two  diseases,  the  occur- 
rence of  a  })ericardial  effusion  suddenly  aggravates  the  s^'mptoms. 
Dyspnoea  increases  to  orthopnoea,  the  heart's  action  becomes  fre- 
quent and  so  insufficient  as  to  lead  to  sudden  distention  or  continu- 
ous undulation  of  the  cervical  veins.  The  pulse  is  small  and  the 
tones  of  the  heart  feeble,  even  in  absence  of  demonstrable  dislocation 
or  compression  of  the  heart  (Rosenbach). 

It  may  not  be  denied  that  notwithstanding  all  the  progress  in  the 
stn<ly  of  pericarditis,  there  are  cases  where  it  is  impossible  to  distin- 
guish the  friction  sound  of  pericarditis  from  that  of  pleuritis,  as 
inflamed  surfaces  of  the  pleura  may  be  brought  in  contact  by  the 
action  of  the  heart. 

The  difficulty  of  distinguishing  pericardial  from  pleuritic  fluid 
was  illustrated  by  the  case  reported  by  Lebric.  From  a  child 
affected  with  double  pleurisy  and  pericarditis  more  than  a  litre  of 
purulent  serum  was  removed  by  thoracentesis  in  the  fifth  interspace 
four  centimetres  outside  of  the  left  nipple.  The  fluid  was  supposed 
to  have  been  derived  from  the  sac  of  the  pleura.  Autopsy  revealed 
the  fact»  however,  that  the  fluid  had  come  from  the  pericardium  and 
not  from  the  pleura,  which  was  adherent  to  the  lung.  The  case  is 
instructive  also  as  showing  the  extent  to  which  the  pericardial  sac 
may  be  distended.  On  the  other  hand,  Desault  mistook  a  circum- 
srrilie«l  pleuritic  effusion  for  pericardial  dropsy,  and  actually  oper- 
atcil,  hut  a  subsequent  autopsy  revealed  the  mistake  (Roberts). 
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E(]UHlly  tlit)icult  at  time8  in  tLft  Hei>aratiou  of  i>ericardial  from 
endocurdiul  soiwdfi.  In  ibis  distiuction  it  will  be  renieinbered  that 
pericardial  aoumlH  are  not,  or  are  not  so  ilistinctly,  isooLronous  with 
the  movements  of  the  heart.  Endocardial  murmurs  suffer  no  change 
under  pressure  or  change  of  posture.  Endocardial  murmurs  are 
itsually  propagated  and  may  be  heard  at  a  distance  in  the  course  of 
the  great  vessels.  The  pericardial  friction  sound  has  feeble  propaga- 
tion. Jaccoud  said  of  it,  "  il  natt  et  mem'i  sur  pl/icc."  Endocardial 
murmurs  are  more  frequent  at  the  ai)ex,  j>ericardial  murmurs  at  the 
base  of  the  heart,  though  exceptions  occur  here  on  both  sides.  iSonnds 
limited  about  or  heard  with  the  greatest  intensity'  over  the  surface  of 
the  right  ventricle  are  more  probably  ]>ericardia!,  as  affections  of  the 
valves  of  the  right  heart  are  rare.  A  sound  heard  over  the  sternum, 
or  near  the  left  sternal  border,  belongs  probably  to  the  serous  peri- 
cardium, and  if  there  may  Ix)  present  at  the  same  time  an  increase 
of  dulness  in  this  region,  t»he  diagnosis  of  pericarditis  may  bo  pretty 
strongly  suspected.  The  sound  without  the  increase  of  dulness 
leaves  the  diagnosis  dubious.  The  galop  rhythm,  which  is  probably 
to  l>e  attributed  tt>  implication  of  the  myocardium,  has  also  some 
diagnostic  value. 

Further,  the  pulse  in  pericarditis  is  usually  not  at  all  affected  or 
later  on  l^ecomes  rapid  and  small,  while  the  pulse  of  endocarditis  is 
usually  at  first  bounding  and  arhythmic.  Periciirditis  is  attended 
with  a  sense  of  oppression  and  i»ain  in  the  region  of  the  heart,  often 
with  dyspntfa,  especially  upon  motion.  These  symptoms  are  u.sually 
all  absent  in  endocarditis,  which  is  usually  distinguished  rather  by 
the  predominance  of  palpitation,  often  in  paroxysms. 

In  differentiation  of  the  dulness  of  dihitation  of  the  heart  from 
])ericardial  effusion  Schott  remarked  upon  the  retraction  of  the  dul- 
ness of  dilatation  in  a  short  time  under  gymnastics^  while  the  dul- 
ness of  pericardial  effusion  remains  unaffected. 

Endocardial  symptoms  due  to  incompetent  muscular  action — that 
is,  symptoms  indicating  rehitive  insufficiency — may  be  overcome  by 
the  use  of  digitalis. 

The  diagnosis  is  chiefly  determined  by  percussion.  Dulness  is 
iippretnatiul  at  the  comjilemGntiiry  8]^aces,  at  the  base  of  the  heart, 
as  stated,  juid  at  the  base  of  the  pericardium,  under  the  sternum  or 
to  the  right  of  the  sternum,  and  at  the  region  of  the  fifth  interco.stal 
spa^'e.  The  ilolness  has  the  shape  of  a  truncated  cone.  The  appre- 
ciation of  dulness  i)eyond  the  position  of  the  apex  .stroke  is  a  sign  of 
great  value.  Anxiety,  pallor,  aphonia,  cyanosis,  vertigo  are  signs  of 
cerebral  anaemia  or  cr>ngeiitii>n.  Protrusion  of  the  chest,  vouasure. 
is  uncommon  in  adult  life  and  usually  occurs  only  in  the  young. 
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t  tlie  character  of  the  effusion,  whether  serous,  purulent,  hezn- 
(irrfaafnc,  etc. ,  may  not  be  determined  by  the  nature  of  the  originat- 
ing difiease.  Thu.s  tuberculosis  may  excite  a  simple  serous  as  well 
as  ft  hemorrhage  exudation,  rheumatism  a  purulent  as  well  ns  a  serous 
^ffoaaon,  and  aeptic  diseases,  though  they  are  wont  to  produce  sup- 
pnratioD,  sometimeB  produce  only  a  serous  effusion.  Barbm^ci  found 
tlie  Staphylococcus  aureus  in  three  cases  of  diffuse  hbrinous  peri- 
caivlitiB,  the  Dxplococcus  pneumoniui  in  one  case  of  hemoniiagio 
pericarditis.  Ernst  saw  the  Bacillus  i)yocyanenH  in  the 
d  of  a  pericarditis  found  in  the  case  of  a  luau  from  wliom  there 
had  been  removed  by  puncture  several  times  a  large  quantity  of  a 
amljer-colored  alkaline  fluid,  which  coagulated  by  heat  and 
sterilization  formed  a  good  culture  soil  for  the  tnlwrcle  bacillus, 
which  was  also  found  in  the  fluid.  Banti  found  in  the  exudation  of 
a  p«ncanlitis  with  simnltanpons  plnnro-puMimonia  the  Stapliylo- 
COCC1IB  pyogenes  aureus  and  slbus  but  no  diplococcus  of  pneumonia, 
although  the  diplococcus  was  present  in  the  lungs.  The  presence 
ol  tnbf'nde  liacilli  in  the  fluid  does  not  necessarily  indicate  tubercu- 
loaia«  since  tliey  may  have  peuetrnt^Hl  from  a  neigliboring  deposit  in 
the  lungs. 

It  ia  well  to  rememl>er  that  a  bloody  tinge  to  the  fluid  does  not 
MCCMarily  indicate  a  hemorrhagic  pericarditis,  jis  the  blood  may 
have  escaped  under  ])uncture  from  the  rich  network  of  vessels  in  the 
pancardi«l  tissue. 

Lk  all  cases  of  doubt  the  diagnosis  can  be  establishe<l  by  the  use 
nf  the  aspirator,  which  dett^rmiuos  not  only  the  existence  of  effusion 
t  also  the  character  of  the  fluid.  The  ]mncture  is  made  by  prefer- 
at  the  third  or  fourth  intercoHt^d  space,  half  an  inch  to  an  inch 
from  the  loft  border  of  the  sternum.  The  instrument  should  in  all 
lie  tested  immediately  before  use  and  at  the  same  time  disin- 
fected by  fiUing  the  barrel  from  a  vial  of  absolute  alcohol,  and  the 
aloohol  may  Yto  washed  out  with  a  two-]>er-cent.  solution  of  carbolic 
acid.  With  these  precautions  the  author  has  never  seen  any  mishap 
in  the  practice  of  a  riuartcr  of  a  century  and  as  a  rule  the  diagnosis 
m  elearpd  np  literally  in  a  trice. 

But,  of  <Njurse,  negative  flndings  do  not  necessarily  exclude  peri- 
carditis. There  may  be  no  effusion ;  the  exudation  may  be  too  thick 
to  flow;  the  needle  may  become  blocked;  the  pericardium  may  be 
naoMutly  thick;  the  sac  may  be  raisHcd,  etc.  The  deposit  of  fibrin 
hkjen  may  make  the  pericardiun)  sometimes  an  inch  thick.  This 
eondiftioa  is  usually  found  in  tuberculous  pericarditis.  Most  instmc- 
ia  iJi'  '    ■••■  was  the  caae  re]iorted  liy  Viry,  who  found  on 

cid*  -irdium  a  cul-tle-sac  which  extended  to  a  lower 
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plane  than  the  central  part  of  the  pericardial  cavity.     An  illnstrative 
case  of  failnre  to  find  fluid  is  mentioned  at  the  close  of  this  paper. 

Fiirbringer  declares  that  he  has  made  puncture  of  the  i)ericardimn 
several  hundred  times  and  always  with  satisfactory  results.  Fiir- 
bringer insists  upon  it  that  aspiration  should  be  practised  after  the 
introduction  of  the  needle,  that  is,  as  the  needle  i)enetrates  the  piston 
should  be  gradually  withdrawn.  So  soon  as  the  heart  is  touched  the 
penetration  should  stop,  as  while  puncture  of  the  heart  is  innocent 
penetration  of  it  might  be  dangerous. 

Pbognosis. 

The  prognosis  is  difficult.  In  many  cases  the  disease  is  so  light 
as  to  pass  actually  unnoticed ;  in  other  cases  so  grave  as  to  cause 
death  in  a  short  time.  Mild  cases  terminate  favorably  in  the  course 
of  a  few  days  so  that  all  the  signs  may  disappear  and  the  patient  be 
restored  to  perfect  health  within  a  week.  Effusions  of  serous  char- 
acter may  be  entirely  absorbed,  and  in  the  course  of  ten  days  to  two 
weeks  disappear  to  leave  no  trace. 

On  the  ocher  hand,  the  course  of  the  disease  may  be  so  rapid,  as 
in  scorbutic  pericarditis,  as  to  take  life  in  twenty-four  hours. 
Andral  saw  a  fatal  termination  in  hemorrhagic  pericarditis  in  thirty- 
seven  hours.  Purulent  i)ericarditi8  may  terminate  fatally  in  three  or 
four  days.  Duchek  gives  the  i)ercentage  of  recoveries  as  48  to  100; 
Bamberger  as  58  to  100;  Louis  as  OG  to  100.  Pericarditis  is  most 
fatal  in  the  first  years  of  life  (Joudrin)  and  in  advanced  age.  It  is,  as 
a  rule,  more  unfavorable  in  the  female  sex  (Fraontzel),  because, 
according  to  Raynaud,  of  the  frequency  of  i)ueri)eral  infection  as  a 
cause.  Complications  may  indefinitely  prolong  the  disease.  Thus 
Wyss  recorded  a  case  in  which  a  rib  had  been  eroded,  with  the  estab- 
lishment of  a  fistula  which  remained  open  for  many  years. 

The  prognosis  depends  chiefly  upon  the  condition  of  the  heart 
muscle.  So  long  as  the  action  of  the  heart  continues  strong,  the 
outlook  is  not  bad.  When  degenerative  changes  ensue  the  prognosis 
becomes  grave  with  the  gravity  of  myocarditis.  Complication  with 
endocarditis  (valvular  disease?  aggravates  the  prognosis  according  to 
the  extent  and  character  of  tlie  valve  lesion.  But  here,  too,  it  may 
be  said  that  the  immediate  outlook  depends  upon  the  condition  of 
the  heart  muscle.     AVhen  dilatation  supervenes  the  outlook  is  bad. 

The  prognosis  depends  also  to  some  extent  u{)on  the  character  of 
the  cause.  It  may  be  cit*^d  as  u  rule,  to  which  it  must  bo  remembered 
there  are  many  exceptions  on  both  sides,  that  rheumatism  furnishes 
lighter  cases,  Bright's  disease,  pynomia,  and  scurvy  graver  cases  of 
pericarditis. 


FEBICABDinS.  35 

The  character  of  the  effusion  makes  a  great  difference.  Peri- 
carditis  without  effusion  has  for  the  most  part  a  favorable  prog- 
Doeis.  These  are  the  cases  which  often  pass  unnoticed.  The  effu- 
sion of  clear  serum  indicates  a  lighter  case  than  the  effusion  of  pus. 
The  presence  of  blood  usually  indicates  tuberculosis,  cancer,  scurvy, 
or  some  grave  affection.  Ichor  means  a  communication  with  the  out- 
side air  and  is  of  grave  prognostic  import.  The  prognosis  is  de- 
termined also  to  some  extent  by  the  duration  of  the  disease.  Cases 
in  which  the  serum  accumulates  with  great  rapidity,  pericarditis 
acutissima,  have  the  future  determined  largely  by  the  time  of  opera- 
tive procedure.  The  prognosis  becomes  grave  in  protraced  cases 
on  account  of  implication  of  the  heart  muscle.  Qreat  effusions 
give  gravity  partly  by  interfering  with  the  action  of  the  heart,  but 
chiefly  by  mechanical  compression  of  the  great  vessels  at  the  base. 

Prophylaxis. 

Pericarditis  is  best  prevented  by  avoiding  the  infections,  by  jug- 
ulation  of  attacks  of  rheumatism  with  proper  doses  of  salicylates,  by 
guarding  against  the  exposure  which  precipitates  new  attacks,  by  the 
timely  treatment  of  tuberculosis,  especially  with  small  doses  of  tuber- 
culin, by  the  discharge  of  accumulations  of  pus  as  in  the  treatment 
of  empyema  or  any  other  local  depot,  by  rest  of  the  heart  as  much 
as  possible,  by  confinement  to  the  house  in  warm  and  well-ventilated 
rooms,  if  necessary  by  stay  in  bed  during  the  course  of  the  various 
infections. 

Treatment. 

The  rational  treatment  of  pericarditis  resolves  itself  into  the  con- 
sideration of  the  causative  condition.  Aside  from  these  circum- 
stances the  disease  is  treated  according  to  its  symptoms.  There 
seems  to  be  growing  evidence  in  the  belief  that  pericarditis  may  be 
cut  short  by  the  application  of  cold.  The  cold  is  best  applied  by 
means  of  ice-l)ag8,  which  may  be  suspended  just  above  the  chest  or 
applie<1  directly  with  the  intervention  of  towels  or  cloths.  The  ice- 
liag  should  under  no  circumstances  be  too  heavy  and  should  always 
r»*«t  high  on  the  chest,  as  an  ice-bag  at  the  apex  or  ensiform  cartilage 
may  do  more  harm  than  good.  A  good  test  of  the  value  of  this  treat- 
ment is  the  subjective  sensation  of  the  patient.  Lees  treated  five  cases 
with  the  application  of  cold  by  means  of  an  ice  bag,  which  he 
iWlares  was  liked  by  all  his  patients.  Where  the  sensation  of  cold 
is  agreeable  the  application  does  good.  Under  no  circumstances 
should  the  ice-lmg  be  continued  when  the  patient  coniplains  of  the 
effects.    Sometimes  in  these  cases  the  very  opposite  treatment  is  of 
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value,  aud  clotliH  wrung  out  of  Lot  water  applied  to  the  upper  anterior 
part  of  the  chest  may  give  ^oater  relief.  Inasmuch  as  most  cases  of 
periciirditis  depend  upou  rheumatisiu,  it  is  advisable  to  admiuister 
the  salicylates  in  dose  of  gi"8.  v.  t^  x.  every  two  to  four  hours.  Where 
pain  is  excessive,  resort  must  be  had  to  opium  in  some  foim.  Usu- 
ally Dover's  powder  in  broken  doses,  grs.  iij.  to  v.  every  two  to 
four  hours,  will  suffice.  When  the  pain  is  more  extreme  morphine 
may  be  preferred,  if  necessary  snlicutineously,  in  dose  of  gr.  f-i. 
The  pain  which  simulates  angina  may  be  cut  shoit  by  the  inhalation 
of  a  few  drops  of  amyl  nitrite,  or  may  be  preveutcnl  or  relievod  by 
the  aibninistratiou  of  a  drop  or  two  three  times  a  day  of  a  one-per- 
cent, solution  of  nitroglycerin. 

In  connection  with  fever  and  perturbation  of  the  pulse,  no  remedy 
can  corajiare  with  (juiniue,  which  should  be  given  in  the  dose  of  grs. 
iij. -v.,  three  or  four  times  a  day.  Any  weakness  in  the  action  of  the 
heart  calls  for  the  use  of  heart  tonics  and  stimulants,  especially  the 
tiuctiire  of  nux  vomica,  solutions  of  strychnine,  tincture  of  digitalis, 
tincture  of  strophanthus,  aud  sidphate  of  sparteine,  according  to 
the  specifications  deUiiled  in  the  treatnjput  of  inyoojinlitis.  Dr()[)ay 
is  best  relieved  by  the  use  of  calomel  in  dose  of  grs.  iij.  three 
times  a  day  for  several  days,  or  by  diurntin  in  dose  of  grs.  x.-xv., 
three  times  a  day  for  a  longer  i>eri(^d.  Diuretin  is  of  esi>ecial  value 
as  a  diuretic  and  exercises  its  effect  usually  in  the  course  of  the  third 
day.  The  dose  may  reach  if  necessary  grs.  xxx.  three  times  i>er  day, 
preferably  in  a  glass  of  carbonated  water,  soda,  seltzer,  or  Vichy 
water,  most  conveniently  from  a  sijihon  bottle. 

The  great  <]uesti(m  in  treatment  is  what  to  do  with  an  effusion. 
Where  the  case  is  mild,  as  it  is  usually  in  the  course  of  rheumatism 
or  a  latent  tuberculosis,  and  the  condition  of  the  patient  is  good,  the 
effusion  may  be  left  to  itself,  as  it  will  prol»al>ly  disappear  by  ab8ori>- 
tion  in  the  coui*8e  of  one  or  two  weeks.  But  when  the  effusion  accu- 
mulates rapidly,  or  when  it  remains  too  long,  it  should  be  withdrawn 
by  aspiration. 

Pfimmiirftijt  of  the  pericardium  was  originally  proposed  by 
Riolan  (KI49),  but  was  first  successfully  performed  by  Romero,  of 
Barcelona  (IHlS)).  The  great  respet^t  for  the  heart  entertiuned  by  the 
authors  of  antiquity  is  resptjnsible  for  the  fear  of  i>erft>rmiug  tlie 
oi»erati<in,  as  it  was  thought  that  any  accidental  injury  of  the  heart 
substance  itaelf  would  l>e  necessarily  fatid.  In  this  way  may  be 
nnderstooil  the  opposition  of  the  surgeons  even  in  the  middle  decades 
of  the  present  century.  Thus  when  Billroth,  s\h  late  as  1870.  charao- 
terizeil  the  o))eralion  as  a  surgical  frivolity  and  declared  that  the  op- 
eration seemed  like  a  prostitution  of  surgical  skill,  we  are  reminded 
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tlie  opposition  of  anatomistd.  Huch  as  Hyrtl,  to  openiug  tLe  abdom- 
cavity.     The  more  accurate  knowledge  of  the  nature  of  the  dis- 
the  greater  ease  in  making  a  dia^mosis,  the  use  of  aseptic 
iMtmoents,  and  the  impunity  with  which  the  operation  has  since 
been  done,  havo  made  |>araceutesiB  a  Hafo.  justitiahle,  and  at  times  an 
imprrKtive  procedure. 

Riohiu  lirst  Huggested  i>erforatiou  of  the  sternum  at  the  xiphoid 
otrtih^^o  with  a  view  probably  of  getting  as  far  from  the  lieart  as 
iLle.    This  was  in  the  days  of  the  trocar  and  cannula.    The  liiore 
iKlern  ojieration  of  aspiration,  which  secures  the  withrawal  of  the 
fluid  through  a  small  hollow  ueedle,  has  enormously  simplitied  the 
prt>cet«8  and  minimized  tJie  dangers.     No  real  damage  is  done  even  if 
ihe  heart  be  touched  with  the  point  of  a  small  ueedle.     Hulke  once 
pptvl  tho  right  ventricle  and  withdrew  one  drachm  of  bhwid  witliout 
least  l»ad  effect.     In  fact,  the  al)straction  of  blood  seemed  to 
levt*  tlie  ilisteuilcd  he^irt  more  direetU  than  a  venesection. 
Sieinor    found   in   his  experiments   with    electro-puncture    that 
could  be  introtluce<l    into   either  ventricle  with  perfect  ira- 
pimtty  provider!  they  were  at  once  withdrawn. 

Penetration  is  now  made  by  most  operators  at  a  point  half  an 
inch  ^l  nn  inch  fnun  the  left  border  of  the  stornum,  anywhere  from 
the  third  t<»  the  fifth  iutorcosUd  sjmce,  as  determined  by  dulness  and 
MiOMUmes  by  suixMitaueous  u'dema. 

RoHenbach  recommends  as   the   point  of  election   for  puncture 
Um  fourtit  or  fifth  intercostal  sjuice  about  one  centimetre  outside  of 
nuuumary  lino.    There  is  here,  he  maintains,  no  danger  of  wouud- 
i  -art  \\itli  a  tine  cannula.     Dieulafoy  aspirates  at  the  fourth 

I  .  ...;.*  .iitercnstal  sj>ace8  six  centimetres  from  the  edge  of  the   hft 

lv>nU*r  of  the  sternum.     Wilstm  twice  practised  paracentesis  of  the 

->_  wm  thr<»ugli  the  fifth  right  intercostal  space,  iM?netrating  one 

*liH  ntjht  reorder  of  the  sternum  with  an  onlinary  aspirat- 

iid  eracuatiug  15  to  20  ounces  of  serous  fluid,  with  im- 

f  of  the  severe  sympt^uns.     West  (1883)  reported  from 

t*..    ...  ...u...  7y  cases  with  3G  recoveries,  in  which  the  point  of  elec- 

ti*m  for  puncture  was  in  the  fifth  intercostnl  space,  one  inch  from  the 
Zr;?  border  of  the  sternum.  Siewers  reports  4  recoveries  in  9  cases, 
M>d  selects  as  the  f>oint  of  puncture  the  fourth  or  fifth  intercostal 
9pa<7p,  two  centimetres  Uj  the  Irff  of  the  sternum. 

The  oi»eration  is  now  done  fre<|nently,  in  fact,  more  frequently 
Uiau  is  believetl  or  repoi-ted.  Thus  when  Schrotter,  in  his  recent 
eotDmnnicfttioD,  speaks  of  the  re|>ort  of  100  cases,  he  has  certainly 
from  a  comparatively  narrow  field  i^f  literature,  though  he 
from  "Weismayr.  wh<»  took  the  trouble  to  look  up  all  tlie 
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recorded  cHse«  to  the  number  of  99,  tc>  which  he  adds  the  latest  report 
by  Mader,  which  made  an  evou  100. 

DifferGnt  authors  j;ivo  difforont  statisticH  uh  to  the  result  of  these 
oporutionH,  but  HUitiHtitw  iu  this  couuertiou  ai-e  of  uot  much  value 
bficauBe  bo  much  depends  upon  the  character  of  the  effusion,  aud 
more  especially  •uptm  tlie  condition  of  the  heart  muscle.  Thus  in  two 
unrecorded  cjises  in  the  practice  of  the  writer  of  this  article,  j)ara- 
centesis  was  followed  by  immediate  relief,  in  one  case  to  such  an  ex- 
tent that  a  boy,  who  had  l)oen  confined  to  Ins  lied  unable  to  raise 
himsolf  on  account  tjf  tlyspnn^a  for  two  weekn,  was  able  to  leave  the 
house  and  resume  his  (x-cupation  iu  the  course  of  eight  or  ten  days. 
Suli8<H|uent  accuruulation  ne<*essitatftd  repeatetl  puncture*  aud  the  boy 
finally  auccuinbed  to  a  sudden  heart  failure.  In  nearly  all  ciises  the 
immediate  relief  is  pronounced.  Rendu  reports  permanent  improve- 
ment iu  thirty -two  ]x>r  cent.,  and  iu  H  out  of  10  cases  affected  with 
uncomplicated  i>ericarditi8  there  was  absolute  recovery.  Of  tlie 
caeefi  collected  by  Weismayr,  including  Mader'R,  47  recovered,  53 
died- 

Grainger  Stewart  reported  of  97  casea  38  recoveries.  This  per- 
centage of  recovery  would  l>e  greatly  increased  if  the  cases  of  scor- 
butic, hemorrhagic,  and  purulent  pericarditis  hjul  V»cen  classified 
apart,  as  these  cases  require  not  simx>le  puncture  but  incision  and 
drainage.  The  separation  of  these  cases  leaves  (*o.  of  which  30 
recovered  absoluti^ly,  13  were  iniprove^l,  and  22  die<l.  The  deatlis 
could  not  in  any  way  l»o  attributed  to  the  operation,  though  in  two 
casea  injury  to  the  heart  had  been  followed  by  8ul)8e<pient  liemor- 
rhage.  In  all  the  other  cases  death  was  <lue  to  the  original  disease 
or  to  complications— tuberculosis,  heart  lesions,  pleurisy,  etc. 

lieacoumulations  necessitate  a  repetition  of  the  operation.  Moor 
operated  six  times  iu  the  case  of  a  boy  aged  thirteen.  Bouchut,  iu 
the  case  of  a  girl  aged  twelve,  operated  eight  times.  Bchrutter  re- 
|x>rtetl  a  case  of  hemorrhagic  pericarditis  with  ser<ms  effusion  in  the 
right  pleura,  in  which  he  periornied  aspiration  of  the  pericAnlium 
thirteen  times  and  paracentesis  of  the  i>leura  s<'ven  times.  This 
patient  lived  over  a  ytwur.  Churton  i-eported  thirteen  punctures  for 
nOief  of  hemorrhagic  effusion  in  a  man  aged  forty -six;  a  final  relapse 
was  followed  by  death.  In  the  cajse  reported  by  Schuh,  the  patient, 
who  could  neither  sit  down  nor  lie  down  on  aircount  of  extreme  dysp- 
ua3a,  felt  perfectly  well  after  the  ox>eration  and  was  discharged  cured 
in  twenty-one  days.  This  patient  returue4l,  however,  six  months 
later  aud  succumbed  to  civrcinoraa  of  the  mediastinum.  The  autopsy 
showed  that  the  o|>enition  had  been  a  perfect  success,  in  that  it  had 
stMnired  a<lhosiou  of  the  liivers  of  the  pericardium  aud  oblit<*ratiou  of 
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M(C.  Audeond  al8o  reported  a  case  of  paraceuteaLB  in  liemorrliagic 
liericarditiB  followed  by  complete  recovery,  Uiongb  death  occurred 
^iLre«  tuoutliH  lat^^r  ou  account  of  perforati(Jtm  of  tlie  iuteHtiue  from 
ibfETcnloais  of  the  alnloiuiual  viscera.  The  autopBv  showed  that 
bcort  hatl  regained  nearly  a  normal  api>earance.  In  all  caBea  the 
fihonld  l>o  withdrawn  slowly,  but  not  wholly ;  that  is,  there 
►old  be  no  attemi)t  to  secure  the  discharge  of  the  laet  drops. 
When  the  effusion  is  pumlent,  and  still  more  when  it  is  ich* 
the  pericardium  must  be  drained  and  the  sac  treated  precisely 
I  empyema.  Siewtirs  considers  drainage  necessary,  but  advises 
irrigation  should  not  l>e  done.  Repeated  or  rapid  reaccumu- 
-  -  ::iT  l»o  prevented  by  the  injection  of  imtants.  as  by  solutions 
Roseustoin,  West.  Partzewski,  Bronner,  Davidson,  Koerte 
le  extenaivti  resections.  The  oi>eration  was  always  attended  by 
lief,  but  the  jiatieut  did  not  always  recover  because  of  irremediable 
dons  or  complications.  In  this  operation  the  incision  is  made 
tn>  the  loft  l)order  of  the  sternum,  and  the  tissues  are  divided 
by  laytT  until  the  pericardium  is  reached.  The  i>ericardinm 
ill  diss<tct(Nl  fnH',  the  extenud  layer  lifted  with  a  pair  of  fctrceps 
divided.  EiselK^rg,  who  oi)erated  successfully  on  a  case  of 
itic  purulent  p4'ricanlitis  by  incision  jvfter  exploratory  punc- 
aod  irrigation  with  warm  salicylated  water,  insists  upon  the 
ipoftance  of  suturing  the  ]»ericardium  to  the  lips  of  the  incision  to 
it  infi^ctii  >n  of  the  pleura.  In  a  case  which  he  rei>orted  com- 
fwcovery  took  place  in  four  weeks.  Fraeutzel  condemns  this 
:i  as  unnecessary,  as  he  declares  that  no  one  dies  of  ptire 
ij^,.i<Ual  exudation.  He  bases  his  lielief  upon  the  condition  of  a 
vrhich  sliowed  threatening  symptoms  for  a  long  time,  and  sulv 
loently  recovered  without  an  operation.  Nevertheless,  the  results 
Ivhich  hare  \HHm  obtained  in  olistinate  crises  of  empyema  would 
*m  t(»  point  in  similar  affections  of  the  pericardium  to  the  neces- 
ntv  of  mort5  radical  o|)eration  than  a  mere  aspiration. 

){«^tive  findings,  as  stated  in  the  practice  of  aspiration,  do  not 

rily  exclude  the  presence  of  fluid   in  the   pericjirtlial  sac. 

reported  a  case  in  which  no  fluid  escaped,  though  the  in- 

stmraenl  i>f*netrated  until  the  l»eat  of  the  lieart  could  l>e  felt.     When 

it  was  witlidrawn  it  was  found  that  the  needle  was  blocked  with  a 

ij»io(v  of  false  membrane.     The  patient  died  six  days  later,  and  at 

poil-XDortem  it  was  seen  that  the  ]>ericardinm  contained  a  litre 

lMn>-|mm1ent  fluid  the  discharge  of  which  might  have  turned  tlie 

in  ki«  Cavor.     For  it  must  be  admitted  that,  in  the  vast  majority 

cases,  aspiration  properly  practised,  and  if  necessary  repeated  or 

rod  by  the  iujection  of  irritiint  substances  to  secure  obliteration 
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of  the  Bac,  will  control  the  sitoatiou  su  far  as  pericurditiH  ih  con- 
cerned. The  condition  of  the  heart  mnsole  or  the  presence  of  any 
CAHBative  or  associate  disease  will  re(|nire  consideration  of  itself. 


Concretio  Pericardii. 

Concretio  pericanlii,  cardiac  symph.vaia,  obsolescence  of  the  peri- 
cardium, was  regarded  by  tlie  older  writers  as  a  condition  of  great 
gravity.  C<i1uiabuH,  Bartholin,  and  TulpiuH  cousidered  it  a  congenital] 
dofoct,  an  error  which  was  corrected  later  by  Liim'isi  and  Haller. 
Morgagui  (1702)  and  Lieutaud  (17(i7)  collected  all  the  cafies  pub- 
lished up  to  their  day.  By  this  time  it  was  known  that  the  condi- 
tion represented  only  a  particular  termination  of  a  cnuituou  pericar- 
ditis, in  which  apposed  intlamed  surfaces  become  ailherent,  so  that  the 
concretio  pericardii  is  to  be  reganled  only  an  adhesive  pericarditis, 
and  the  consideration  of  it  in  a  separate  sedition  is  really  a  deference 
to  ancient  views. 

Termination  by  adhesion  ia  not  rare,  bnt  the  condition  is  usu- 
ally discovered  only  on  autopsy.  Thus  Leudet  found  it  (Jl  times 
in  1,003  cases.  Tlio  statistics  from  the  Berlin  Charite  show  156 
cases  of  adhesion  of  all  kinds  in  a  total  of  324  cases  of  pericarditis. 
Adhesinn  may  occur  at  any  age,  but  has  been  met  more  frecjueutly 
in  advanced  life.  Bedunr  found  it  in  an  infant  of  three  months  and 
Billard  and  Hunter  in  new-born  children  as  evidence  f»f  pericarditis 
during  foitjil  life.  Geist  found  it  20  times  in  514  autoj>sies  of  old 
people,  aged  sixty  to  ninety-three.  As  may  be  readily  understood 
the  aiUiesion  is  more  fre<piently  partial  than  complete,  and  in  fact 
general  adhesion  is  more  fre*jueutly  appai*ent  than  real,  as  in  many 
phices  the  membranes  are  merely  apposed  and  not  a*lherent.  Leudet 
reports  partiid  adhesion  5  times  in  100  cases,  and  total  adhesion 
2.5  tiiui^s  in  KM)  cases.  Partial  s^nechiio  are  found  most  frotjuently 
in  the  neighlM»rhoud  of  the  great  vessels. 

Homt^times  the  adhesion  is  immediate,  that  is,  apposed  surfaces 
lie  itt  dirnrt  contact.  Sometimes  the  surfaces  are  connected  by 
shaggy,  hairy,  or  villous  processes  or  by  bauds  of  greater  or  less 
strength.  Sometimes  the  process  of  adhesion  is  affected  by  tlie 
interposition  of  cluilk  plates,  which  were  formerly  considered  as 
ossifications  f>r  calcifications  of  the  pericanlium,  but  which  are  now 
more  properly  interpreted  a»  cretifications  or  calcifications  of  the 
exudation. 

Thus  Rivet  found  on  auto()ay  in  a  woman  aged  seventy-four, 
who  had  suffered  iu  life  general  <Irnp9y  with  regular  but  weak  ac- 
tion of  the  heart  and  had  shown  mullled  sounds  but  no  murmurH, 
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the  hypertropkiefl  heart  enclosed  in  au  outer  casing  of  chalk  of  tho 
thickneaa  of  a  centimetre,  with  free  Rj^iceH  onl.v  at  certiiiii  .s[)ot8. 
The  reduceil  action  nf  the  heart  which  goen  with  the  further  course 
ol  peticaitlitis  in  necesHurv  to  this  deposit  (Sch natter).  8tie  also 
other  eftses  in  the  section  on  Pei-icurditis. 

AdL»^ftion  may  octair  under  any  kind  of  iudammation  and  before 
or  after  <  ffudiou.  The  process  of  calciHcatiou,  according  to  Kichards, 
ia  alwavH  consecutive  to  suppuration  with  sabsequent  absorption 
aod  <-^  •>n.     80  adhesion  may  *>ccnr  at  any  period  iu  the  course 

of  pti.. «.  ..;i^.  SometiraeH  it  develops  rapidly.  Orf  found  eri- 
daooo  of  adheHiou  iu  uiut*  days,  and  Houillaud,  in  an  autopsy  which 
«»8  made  iu  twenty-four  diiys  aftor  the  inception  nf  the  disease,  saw 
adbeaiou  "  which  could  with  dilKcuIty  be  t(»ra  asunder." 


SYMFrOMS, 


The  fact  that  most  cases  are  discovered  only  on  autoi^sy  proves 
that  the  condition  is  often  latent.  In  fact,  it  is  known  that  entire 
obliteration  of  the  pericardial  sac  may  remain  without  clinical  evi- 
daooB,  and  the  grave  sympt(»tiis  nHcrilied  to  the  condition  by  the 
older  writern  arc  referred  in  our  day  wholly  to  complications,  chiefly 
on  lhi»  part  of  die  m\ocjirdium.  Liieunec  declared  that  he  had 
oponed  a  large  number  of  bodies  of  individuals  who  had  never  made 
r<  "  !  of  any  trouble  with  rfsjtiratiou  or  circulation,  where  there 
w..  „  L  an  intimate  and  totiil  adhesion  of  the  lungs  or  of  the  heart, 
*bQl  EH  regards  thia  latter  organ  iu  particular  I  am  constniined  to 
baCiSTe,  after  ha^*ing  encountei-ed  a  number  of  cases  of  this  kind,  that 
■llh— irti  of  the  heart  to  the  (>ericardium  iu  no  way  interfereH  with 
the  «xerciao  of  its  fnoctioue.  It  would  seem  to  me  only  that  the  cou- 
tr  f  the  auricles  may  become  somewhat  obscure  when  they  ai*e 

a  :__  .  1  ti-i  the  fibrous  layer  of  the  pericardium."  It  was  the  recog- 
ntti'jn  of  tliis  fact  that  led  Laenuec  to  put  the  proper  estimate  upon 
pviicarditis  in  general.  Thus»  "  these  facts  nnd  several  others  appear 
til  ne  to  pn»v»f  that  iu  certain  cases  acute  |)ericai*ditis  is  a  local  affec- 
tioo  of  little  gravity,  whose  influence  upon  the  system  in  general  and 
rwvn  npnn  lln»  rinMihition  ih  almost  nil." 

It  might  \k}  inferred  that  adhesion  of  the  heart  to  the  pericardium 
ipriold  intrf'rfere  with  the  free  movements  of  the  heart,  but  no  such  evi- 
dftnori^  is  fouml  in  fact;  and  the  symptoms  which  have  been,  and  are 
tH  Io  Home  extent  regarded  as  characteristic,  are  to  be  referred 
rmther  to  traction  upon  the  great  vessels  or  interference  with  tho 
eifealatiou  of  blo^nl  in  tlifm. 

Among    tlu.*%c   symptoms  may  be  considered  first  the  peculiar 
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change  which  takes  place  in  the  puke  during  inspiration.  It  was 
observed  first  by  Hoppe  (1855),  next  by  Griesinger,  that  in  certain 
cases  the  pulse  becomes  reduced  in  volume  or  disappears  entirely 
during  the  act  of  inspiration.  As  the  act  of  inspiration,  by  expand- 
ing the  thorax  and  relieving  pressure  on  the  great  vessels,  should 
rather  favor  than  hinder  the  efflux  of  blood  from  the  heart,  the 
reduction  in  volume  at  this  time  was  considered  anomalous,  and  the 
condition  was  distinguished  by  Kussmaul  as  the  pulsus  paradoxus. 
This  paradoxic  pulse  was  observed  in  certain  cases  of  concretio  peri- 
cardii, and  was  for  a  time  considered  as  characteristic  of  the  condi- 
tion. It  was  soon  seen,  however,  that  the  paradoxic  pulse  occurs 
only  in  cases  in  which  there  is  some  interference  with  the  efflux  of 
blood  from  the  heart,  and  the  condition  shows  itself  in  pericarditis 
only  when  the  adhesions  are  so  situated  as  to  make  traction  upon 
the  great  vessels  at  the  base.  This  ti'action  or  retraction  can  be  thus 
efficacious  when  the  layers  of  the  heai-t  are  not  only  united  with  each 
other,  but  when  the  outside  layer  is  also  united  to  the  thoracic  wall, 
so  that  the  paradoxic  pulse  speaks  rather  in  favor  of  a  mediastinal 
pericarditis  than  of  a  mere  concretion  of  the  pericardial  layers. 
Thus  Wiedemann  described  a  case  of  paradoxic  pulse  in  a  severe 
pericarditis  in  which  the  aorta  was  so  firmly  bound  down  by  exuda- 
tion to  the  mediastinum  and  sternum  that  with  every  inspiration  it 
was  drawn  forward,  bending  at  an  angle,  and  had  its  lumen  greatly 
reduced.  Kussmaul  also  connected  the  i)aradoxic  pulse  with  cicatri- 
cial mediastinal  pericarditis,  and  Boehr  and  Herrlich  found  it  in  a 
case  of  exudative  pericarditis  with  mediastinitis.  Subsequent  obser- 
vations have  shown,  however,  that  this  pulse  may  occur  with  any 
condition  which  interferes  with  the  escape  of  blood  from  the  heart, 
entirely  independent  of  pericarditis  of  any  kind.  Thus  Bauer  found 
the  paradoxic  pulse  in  a  case  of  large  pleuritic  exudation  on  the  left 
side. 

The  most  striking  and  obtrusive  abnormality  considered  in  this 
connection  is  the  sinking  in  of  the  chest-wall  in  the  region  of  the 
apex,  especially  of  the  intercostal  space,  with  each  systole  of  the 
heart.  This  condition  was  attributed  directly  to  adhesion  of  the 
pericardium.  The  fact  was  established  even  by  Harvey,  that  when 
the  heart  is  free  and  the  pericardium  in  a  normal  state,  the  systole 
is  attended  by  protrusion  of  the  intercostal  space,  as  in  its  contrac- 
tion the  apex  is  tilted  forward  to  strike  against  the  wall  of  the  chest. 
It  was  thought  that  when  the  pericardium  became  adherent  this  nor- 
mal motion  would  be  interfered  with  to  such  extent  as  to  produce 
retraction  rather  than  protrusion  of  the  wall  of  the  chest,  and  for  a 
time  this  sign  was  considered  as  pathognomonic  of  pericardial  adhe- 
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«ioa.     It  was  soon  seen  here  too,  however,  that  retractiou  occurs 

ifui^  when,  together  with  adhesiou  of  the  two  hiyers  of  the  i)eri(!ar- 

iiiiiu  ti^  each  other,  the  parietal  hiyer  is  itself  adherent  to  the  wall  of 

cLustf  so  that  rutnurtiou  of  the  chest  is  indicative  again  inthor  of 
liM)duAtino-[»ericiLrditis  thau  of  a  mere  concretio  pericardii.  More- 
orer,  Babr  saw  systolic  retraction  in  a  case  entirely  free  of  adhe* 
luul  Friedreich  niade  the  same  observation  in  a  case  of 
of  the  aortic  orifice  with  consecutive  hypertrophy  of  the  left 
Tcntricle.  Retriwtion  of  the  iutercdstal  spaces  is  natural  at  the  base 
of  the  heart  and  may  be  always  obsoned.  when  the  movements  of 
Hie  iteart  can  lie  at  ail  distinctly  seen,  at  tJie  right  and  left  of  the 
■tenmxD.  Retraction  must  necessarily  occur  in  ail  regions  in  which 
t&ff  b#«irt  is  n<it  covered  by  the  lung.  When  the  heai-t  contracts  it 
•hrinks  in  volume  in  evei-y  direction  and  atmospheric  pressure  forces 
in  the  wall  of  the  chest,  unless  the  8i>a(*e  formerly  occupied  by  the 
bearl  is  substituted  by  the  lung.  The  base  of  the  heart  lies  iu  im- 
mediate apposition  to  the  chest-wall,  and  these  retnictions  are  suffi- 
ciently eiplaine<l  by  atmo8i>heric  pressure. 

It  was  further  lielieved  that  adhesion  of  the  pericardium  would  so 
interfere  with  the  action  of  tlie  heart  as  to  ]end  to  consecutive  hyper- 
trophy. Hof»e  held  that  long  adhesion  pr»>duced  hypertiophy  on 
aocoaot  of  the  straiu  thrown  upon  the  heart,  but  Gairdner  showed  by 
Blatuticft  that  this  view  is  incorrect  and  that  hypertrophy  when 
prevent  is  du<»  to  other  cause.  Tlio  fact  is  that  liypertrophy  is  only 
rmrelj  observed  in  concretio  pericardii.  Adhesion  of  the  pericardium 
doM  out  tljitiw  extra  work  uixin  the  heart.  Hypertrojdjy  occurs  only 
ia  ibo  ^ce  of  obstncle.  as  in  thf>  case  of  valve  lesion,  increase  of 
bloiid  presisuFef  etc.  Changes  which  o(*cur  in  the  lieart  muscle  in 
oooafction  with  coDcretio  pericardii  are  to  be  referred  to  associate 
ilii^itf  or  to  disease  causative  of  both  conditions,  endocarditis, 
Bfiglil*a  disease,  etc. 

Tbe  condition  of  the  veins  in  the  neck  has  been  considered  as  a 
of  B*  '  *  '".     It  \uM  been  n<»ticed  that  the  veins  are  distended 

thi  ■',  and  are  so  suddenly  emptied  during  diastole  as  to 

eoUapae  and  disappear.  S<imetime9  the  collapse  is  so  comydete  as  (o 
lead  ♦■  fion  f<f  the  sui>erjacent  tiKsue.     But  tliis  sign  indicates 

acUk^.  :  lue  pericardium  only  when  the  peri  card  in  ni  is  adherent 
t<i  tbe  wall  of  the  chest.  The  expansion  of  the  chest  draws  upon  the 
lilood  in  the  cervical  veins  so  powerfully  as  to  suddenly  empt\  them. 

The  fact  ta,  therefore,  that  a  mere  cohesion  of  the  parietal  and 
larerB  of  the  pericardium  may  l)e  unattended  with  any  evi- 
dence uf  positive  cliiiracter,  and  the  condition,  as  stated,  ia  oftenest 
diaoDvered  only  ni>on  :iuiopHy. 
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But  adhesion  of  the  two  layers  of  the  pericardiiftn  is  usually 
attended  with  evidence  of  disease  of  other  parts  of  the  heart,  as  of 
the  heart  muscle,  of  the  endocardium,  etc.  These  conditions  make 
themselves  manifest  by  distinctive  signs.  The  symptoms  present 
are  therefore  due,  not  to  the  adhesion  of  the  pericardium,  but  to  the 
associate  disease,  and  the  reason  wh}'  severe  symptoms  are  shown  in 
some  cases  and  not  in  others  is,  as  was  shown  long  ago  by  Kreysig, 
because  in  some  cases  the  heart  muscle  is  gravely,  and  in  others 
lightly  or  not  at  all  affected. 

Mediastino-PericarditiB. 

When  the  outside  layer  of  the  pericardium  is  united  to  the  wall 
of  the  chest  or  to  the  mediastinal  tissue,  the  symptoms  become  more 
distinct.  This  condition  is  seen  most  frequently  in  cases  of  more 
extensive  inflammation  and  is  probably  more  distinctly  connected 
with  tuberculosis  than  any  other  single  affection.  As  a  rule,  the 
pericardium  itself  shows  marked  change.  Sometimes  the  two  layers 
are  adherent.  The  outer  layer  is  very  much  thickened  and  masses 
of  connective  tissue  unite  it  with  the  sternum.  Hence  this  form  of 
inflammation  is  often  known  as  "  indurative. "  Sometimes  the  adhe- 
sion is  more  mediate,  in  the  formation  of  bands,  and  these  bands 
may  extend  along  the  tract  of  the  aorta  and  great  vessels,  subjecting 
them  to  comi)ression  or  torsion,  especially  during  acts  of  inspiration. 
Or  tlie  adhesions  may  extend  downward  and  laterally  to  connect  the 
pericardium  with  the  diaphragm  and  pleura.  A  striking  illustration 
of  an  exteiisive  affection  of  this  kind  was  reported  by  Claessen,  who 
described  a  case  of  tuberculous  cicatricial  mediastino-pericarditis 
with  adhesion  to  the  diaphragm,  the  origin  of  which  was  not  clear, 
but  could  probably  be  referred  to  a  caseous  bronchial  gland.  The 
affection  extended  to  the  pericardium  and  led  to  complete  adhesion 
with  the  heart,  then  excited  myocarditis  and  develo])ed  a  tumor 
which  protruded  into  the  right  auricle  and  almost  entirely  blocked 
the  orifice  of  the  superior  vena  cava  which  resulted  in  heart  failure 
and  extreme  stasis  in  the  domain  of  this  vessel. 

Symptoms. 

Adhesion  of  the  pericardium  with  the  mediastinum  or  with  the 
wall  of  the  chest  interferes  with  the  expansion  of  tlie  lungs  so  that 
the  area  of  absolute  heart  duluess  is  increased.  Usually  as  the  lung 
expands  in  inspiration,  it  insinuates  itself  in  front  of  the  heart.  Ad- 
hesion of  the  heart  would  necessarily  interfere  with  this  excursion  of 
the  lungs.    As  the  act  of  insi)iration  expands  the  chest-wall  in  every 
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directino,  the  heart  muat  til]  the  space  which  would  oiher^'ise  have 
been  occupied  by  the  lungs,  so  that  ux  eases  of  extensive  adhesion 
(hi  heart  may  suffer  such  distentiou  as  to  lead  to  relative  in- 
iDcv  of  the  tricuspid  vulves.  The  most  obtrusive  evidence  which 
pTMents  itself  is,  however,  the  systolic  retraction  of  the  chest-wall. 

Mediastino-pericarditis  proper  implies  adhesion  at  the  base  and 
sot  si  the  a[>ex,  so  tbat  this  retraction,  as  stated,  is  a  sign  simply  of 
ixMiaetioD  of  the  heart  with  the  wall  of  the  thorax. 

The  j*9iUn9  fHinnioxuft,  that  is,  the  interruption  of  the  pul.se  by 
inspiration,  has  been  noticed  most  frequently  in  connection  with 
mcdiastiuo-pericarditis,  the  explanation  being  that  the  aorta  suffers 
compteesion  or  traction  from  the  bands  of  connective  tissue  which 
bind  down  the  great  vossols.  It  may  l>e  understood,  however,  that 
aoy  fixation  of  the  body  of  the  heart  would  have  the  same  effect. 
ThoH.  for  instance,  adhesion  of  thn  pericardium  with  the  dia]}hragiu 
wcnild  necessarily  make  traction  upon  the  aorta. 

Thapuhiut  paradoxus  has  been  noticed,  however,  in  so  many  con- 
ditions as  U'i  poj*8»»ss  but  citmparutively  little  value  in  the  diagnosis 
of  media&tiuo-pericarditis.  It  has  In'eu  noticed,  as  already  sbited, 
fttt  the  presence  of  complete  concretio  jjejricardii,  and  sometimes  in 
Ums  pvetlenc^e  of  grpat  Mffusions.  Schrotter  n»portpd  a  typical  case  in 
m  5'Olt&g  girl  afff*ct^*<l  with  cirrhosis  of  the  liver,  with  probable  con- 
cretio pericardii.  Kussmaul  obsened  swelling  of  the  jugular  veins 
wilb  every  twi  of  inspiration,  and  ascribed  it  to  traction  upon  the 
Tena  cava  or  innomiuato  vein. 

Moflt  of  th«  cases  of  mcdiastiuo-iiericarditia  show  some  of  the 

»ms  of  pericarditis;  dyspuoa,  i»alpit>ition,  arhythmia,  weak- 

ol  the  ajwx  btrtike;  stmictinics  with  evidence  later  of  effusion 

bich  has  become  absorbed  or  sacculated.     No  single  symptom  is, 

iiv,  indicative  of  mediastiuo-{>ericarditis,  but  the  association  of 

iber  of  symi)t<.»m8  may  justify  a  diagnosis.     Thus  the  coinci- 

deDoe  uf  tlie  parailoxie  pulse  with  inspiratory  swelling  of  the  cervical 

baa  never  bei*n  observed  in  a  simjile  pericarditis. 

The  general  symptoms  of  adhesion  of  the  pericardium  may  be 
praetirally  divideil  into  two  classes,  the  mediastinal  and  the  myocar- 
dial Tho  mediastinal  symptoms  are,  as  stated,  retraction  of  the 
cfoest-vall,  «om»*timeA  the  paradoxic  pulse,  swelling  of  the  cervical 
▼miM  during  inspiration,  fixation  of  the  border  of  the  lungs.  The 
tn  raptiinis  an*   ut-akening  and   inegid«r  action   of  the 

|i,  _,  1 :  ^  _,  ..,  evidi'Uce  of  dcgen<'ration  and  dilatation  in  increase 

in  tb«  area  of  dulness,  insufticient  blood  sui»ply,  especially  to  the 
bmin  and  kidneys,  and  dilat/ition  which  may  be  so  extreme  as  to  lead 

Mative  insufficiency  of  the  tricuspid  valve. 
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Fins  once  heard  a  musical  murmur  which  he  attributed  to  ten- 
sion of  a  fibrous  cord  passing  between  the  aorta  and  the  great 
bronchus.  The  fact  that  this  murmur  was  strongest  on  inspiration 
and  was  associated  with  a  paradoxic  pulse,  made  the  explanation 
plausible. 

Diagnosis. 

Tumors  of  the  mediastinum  which  might  most  closely  simulate 
an  extensive  indurative  inflammation  may  be  di£ferentiated  by  the 
increase  in  the  area  of  duluess,  dislocation  of  the  heart,  and  enlarge- 
ment of  the  ly  m])h  glands.  Tumors  of  the  mediastinum  often  show  also 
ectasia  of  the  veins  of  the  surface  and  do  not  show  the  paradoxic  pulse. 
As  carcinoma  is  the  most  frequent  tumor,  this  condition  may  manifest 
itself  in  the  pain,  cachexia,  and  other  signs  characteristic  of  malig- 
nant disease.  Aneurysm  of  the  aorta  would  show  a  characteristic 
thrill  and  bruit,  and  would  in  the  course  of  time  erode  the  wall  of  the 
chest. 

Treatment. 

The  treatment  must  address  itself  to  the  cause  of  the  condition,  to 
the  relief  of  tuberculosis,  where  this  condition  can  be  demonstrated 
to  exist,  especially  by  the  use  of  small  and  gradually  increasing 
doses  of  tuberculin. 

Cantlie  recommended  body  movements  in  the  beginning  of  con- 
valescence of  pericarditis  to  prevent  adhesion,  but  as  some  other 
critic  has  already  remarked,  this  recommendation  would  certainly 
seem  to  have  more  theoretical  than  practical  value. 


Hydropericardium  (Hydrops  Pericardii), 

Hydropericardium  implies  an  abnormal  increase  in  the  pericar- 
dial fluid.  The  amount  of  fluid  which  is  considered  normal  is  vari- 
ously stated.  Perhaps  it  might  be  true  to  say  that  this  amount  varies 
within  certain  ill-detined  limits.  In  all  cases  the  fluid  is  present  in 
suflUcient  (juantity  to  moisten  the  membrane,  and  in  most  cases 
an  api^reciable  amount  can  be  collected.  Hammerston,  who  made 
his  studies  in  the  bodies  of  individuals  who  had  been  executed, 
found  that  lie  could  get  a  (juantity  sufficient  for  chemical  tests. 
The  fluid  may  accumulate  in  extreme  cases,  to  lead  to  distention 
of  the  i)ericardial  sac.  But  these  great  accumulations  are  very 
rare. 

The  pericardial,  like  other  serous  effusions,  is  a  clear,  amber- 
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colored,  alkaline  fluid,  contaiidiig  salts,  urea,  sometimes  traces  of 
sugar,  and,  according  to  Hammerston,  more  fibrinous  matter  than 
other  transudations.  The  clear  fluid  is  sometimes  rendered  slightly 
turbid  by  cells  of  epithelium,  floccules  of  fibrin,  and  occasional  red 
blood  corpuscles. 

Hydrops  pericardii  is  an  expression  of  retarded  or  interrupted 
circulation.  The  condition  is  usually  encountei-ed,  therefore,  in  con- 
nection with  general  dropsy  and  is  most  frequently  seen  in  the  last 
stages  of  Bright's  disease  and  yalvular  lesions  of  the  heart.  Hydro- 
pericardium  is  observed  also  in  the  hydrsemic  states,  which  occur  in 
marasmus  from  any  cause,  especially  from  tuberculosis,  carcinoma, 
Addison's  disease,  diabetes,  etc.,  though  in  these  cases  the  fluid 
never  accumulates  in  the  quantities  encountered  when  there  is  an 
interruption  of  the  circulation.  Sometimes  the  interruption  is  from 
local  cause,  as  from  interference  of  the  circulation  of  blood  in  the 
coronary  vessels  themselves. 

Hydropericardium  occurs  with  the  other  transudations  in  beriberi 
and  as  frequently  as  ascites,  that  is,  in  thirty  per  cent,  of  cases. 

Hydrops  x>6ricardii  is  not  infrequent,  being  found,  according  to 
the  statistics  of  Gunzberg  and  Duchek,  from  seven  to  fifteen  times 
in  one  hundred  autopsies. 

Syicptohs. 

Hydropericardium  develops,  as  a  rule,  insidiously,  and  the  pres- 
ence of  the  condition  may  be  prediacted  in  cases  where  the  fluid  has 
gradually  mounted  up  the  lower  extremities  to  invade  the  peritoneum 
and  the  i)leura.  Attention  is  directed  to  the  probability  of  effusion 
by  the  eonditiou  of  the  heart,  which  is  found  in  a  state  of  degenera- 
tion with  dilatation  of  its  cavities.  The  fluid  accumulates  as  in 
cases  of  exudation  from  pericarditis,  that  is,  first  in  the  complemen- 
tary sinuses.  In  extreme  cases,  as  stated,  the  i)ericardium  may  be 
distended  though  never  to  such  a  degree  as  in  pericarditic  exuda- 
tions. Thus  one  litre  would  represent  the  maximum  quantity  of 
hydrojw  x>ericardii. 

Insi^ection  reveals  no  change  as  a  rule.  Anything  like  a  protru- 
sion or  a  vaulting  of  the  chest  is  absent.  The  apex  stroke  usually 
falls  in  the  normal  site.  The  strength  of  the  stroke  will  vary  accord- 
ing to  the  condition  of  the  heart  itself.  The  feeling  as  if  the  heart 
struck  the  wall  of  the  thorax  at  different  times  in  different  places, 
mentioned  by  Testa,  subsoqueut  observers  have  never  been  able  to 
discover.  Percussion  discloses  the  outlines  of  the  pericardium. 
Sometimes,  as  in  pericardial  effusion,  dulness  extends  beyond  the 
apex  stroke.     Great  accumulations  depress  the  diaphragm,  compress 
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the  lungs,  and  hLow  interference  with  the  action  of  the  heart  in  dila^ 
tatiou  of  the  cervical  veins,  cyanosis,  and  <lroi>8y.  Auscultation 
reveals  more  or  lesH  muf^g  of  the  heart  sounds,  dependent,  how- 
ever, rather  ni)on  weakness  of  the  heart  muscle  than  upon  accnmnla- 
tion  of  fluid.  The  impact  of  the  heart  is  changed  with  the  posture 
of  the  patient.  In  the  presence  of  great  effusions  it  becomes  mufHed 
and  indistinct.  Signs  of  heart  failure  are  revealed  in  insufficient 
blood  8ui)]>ly  of  the  brain  and  kifhaeys.  The  patient  suffers  attacks 
of  vertigo  and  faiutness;  the  urine  is  scanty,  high-colored^  and  shows 
heavy  deposit. 

DUONOSIS. 

Hydrops  pericjirdii.  like  pericardial  effusion,  must  be  differen- 
tiated first  from  iiu  enlarged  heart.  Wlien  the  enlargement  is  due  to 
hypertrophy  the  force  of  the  heart  is  the  feature  of  importance.  The 
separation  of  ii  dilated  heart  is  sometimes  more  difficult,  especially 
as  the  conditions  so  often  coincide.  The  existence  of  endocardial 
bmita,  eaiiecially  of  mitral  lesions,  may  determine  tlie  diagnosis. 
Diilness  beyond  the  apex  stroke  speaks  for  hydropericardium,  as 
does  also  change  in  the  force  of  the  impact,  with  change  in  the  pos- 
ture of  the  patient. 

Aneurysm  of  the  aorta  may  be  differentiated,  in  the  absence  of 
any  visible  pulsating  tumor,  by  the  existence  of  the  bruit  and  thrill 
characteristic  of  aneurysm,  as  also  by  the  dislocation  of  the  apex  in 
aneurysm  on  account  of  elongation  of  the  aorta  downwards  and  to 
the  left.  Aneurysm  is  most  common  in  connection  with  the  history 
of  syphilis  and  with  a  life  of  strain  and  hard  work.  Tumor  of  the 
mediastinum  is  most  commonly  canceroos,  occurs  at  a  later  period  of 
lifo,  and  is  attc^udtHl  with  pain.  These  tumors  usually  dislot*ate  tlie 
heart.  •  Encapsulated  pleuritic  effusions  may  usually  l3e  differentiated 
by  the  history  of  previous  ])leurisy,  which  in  turn  is  dependent  most 
frequently  upon  tuberculosis  and  pneumonia.  Hydrnporicardium 
l)elongs  more  especially  to  Bright's  disease  and  to  lesions  of  the 
valves  of  the  heart. 

The  real  diHiculty  of  diagnosis  occurs  in  connection  with  pericar- 
ditic  effusion.  Pericarditis  as  an  active  disease  of  itself  is  usually 
atteudeil  with  ])ain,  sometimes  with  tenderness,  and  occurs  as  a  link 
in  the  chain  of  an  infectious  process,  rheumatism,  pneumonia, 
tul>6rculosis,  etc.  In  cjises  of  insidious  origin  and  in  the  absence  of 
definite  history,  which  might  establish  a  genetic  relationship,  the 
differentiation  bM-omMH  more  difficult.  In  all  cases  of  doubt  as 
between  effusion  of  any  kind  and  enlargement  of  the  he-art  itself  the 
(|UeetioD  may  be  settled  by  aspiration.     But  aspiration  would  with- 
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dimv  fluid  from  both  a  pc'ricarditic  exiulEition  aud  a  b^'dropericardial 
cfftttfion.  Nevertheless  the  tluid  of  the  exudation  and  that  of  the 
tnutHudatiou  may  show  diHtiuctive  ijeculiaiities.  The  trausudation 
of  bTdrc>i>erionrdimn  usually  has  a  light  specific  j^ravity,  1. (105-1.012, 
abovs  leHS  chlorides  aud  decidedly  less  albumin.  The  exudation  of 
periciuditis  may  contain  as  much  as  seven  ]>er  cent,  of  albumin. 
Wbora  the  albumin  amounts  to  three  per  cent.,  there  is  or  has  U't^n 
netkrly  always  inflammation,  that  is.  pericarditis.  The  exudation  of 
pBri43anUtis  is,  when  serous,  perfectly  clear,  but  it  may  Income  more 
tmbid  as  the  tiuid  is  withrawn.  It  contains  more  albumin,  more 
fibrin,  more  white  blvMxl  corpuscles,  and  more  floccules  of  epitlielium. 
Ill  spite  of  all  these  distinctions  the  dia^niosis  may  l>e  difficult. 
Very  welcome,  tlierefore,  was  the  c^iutribution  of  Rosenbach  and 
Pohl  nf  n  sure  mejins  of  separating  liydmtlinrax  from  pleuritic  effn- 
iiioiw,  which  may  be  utilized  in  the  distiuctitm  of  the  analogous 
affcctinns  of  the  lieart.  These  observers  f<»nnd  tbat  small  (pututities 
of  iodine  and  iodide  solutions  administered  by  the  mouth  passed 
rapidly  iuttj  the  transudaticms  in  large  quantity,  wliile  they  c(mld  l>o 
found  only  in  traces  in  the  inflammatory  exudations.  In  fact,  in  the 
«xadatiotiM  the  ijuantity  is  so  little  as  to  nei-essitatt^  desi(rcatiou  of  the 
flaiil  to  detect  it  at  all.  The  test  may  bo  made  with  the  small  amount 
of  itxld  withdrawu  by  the  hyiKHlermatic  syringe  in  the  recognition 
of  tb©  presence  of  fluid.  If  a  few  drops  of  fuming  nitric  acid  l»e 
Adib-d,  ami  the  fluid  bo  agitated  with  chloroform,  the  presence  of  the 
crjlor  of  iodine,  which  sinks  to  the  bottom  with  the  chloroform, 
todicmteA  a  transudation.     A  mere  trace  of  color  would  indicate  a 

t "•amplication  of  exndation  with  transudation. 
PB(KtNOSI8  -\ND  TitEATMKNT. 
Tb«  prognosis  of  hydropericardium  depends  wholly  upon  the 
j^Atiug  malady.    It  is  usually  bad.    The  pericardium  is  iuvadeil, 
•  rule,  only    in  the  later  stage.s  of   the  original    mala<ly,  and 
hydrops  pericardii  is  usually  ftmud  in  connection  with  degeneration 

Pcrf  the  heart  muscle  itself.  Nevertheless,  even  large  effusious  may  be 
afaaorbed,  the  heart  muscle  be  restored,  aud  individuals  may  I'ecover 
pirrfert  bcaltb.  Such  a  favorable  result  is  most  fre<iuently  accom- 
pGabed  in  caM«  of  Bright*s  disease,  where  the  he^rt  muscle  is  com- 
pnrativelr  sound,  and  is  usually  reached  throngli  stimulation  of  the 
bi^rt  with  diuresis.  Thus  the  exhibition  of  calomel  in  dc»8e  of  grs. 
iij.  three  tinier  a  day  for  several  days  may  Ipad  to  tli*^  absorption 
ci  buK^  eflfosions.  The  administration  of  diuretiu  in  done  of  grs.  xv. 
ia  a  tfiMaa  of  Htnln  water  three  times  a  day  mav  have  the  same  effect. 
Vou  fV.— < 
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Large  effuHious  may  he  lunde  to  disftppear  rapidly  with  the  other 
eigUH  of  (lr<3pHV  uudor  the  use  of  the  infusiou  of  diKitalis  in  the  dose 
of  3  i.  to  "  iv.  witli  tho  noetitte  of  i)otAHij,  ^vh.  v.-xv.,  three  or  four  times 
a  day.  The  trentment  of  hydropericardium  really  resolves  itself  into 
the  treatment  of  tlie  associate  weakness  of  the  heart  itself. 

HsBmopericardium. 

The  term  hicmojiericardiura  is  limited  to  efTnsions  of  blood  intf» 
the  pericardial  sac*.  The  condition  excludes  hemorrhagic  pericar- 
ditis, which  is  UHually  found  in  tulwrt^ulosis,  cancer,  more  especially 
in  scurvy  (ir  i»ther  cachexia,  sometimes,  more  rarely,  in  the  rtlco- 
holic  [loricarditis  of  old  people.  Uemorrha^e  into  the  jjericardium 
occurs  most  frequently,  aside  from  penetratiu^j;  wounds,  including 
fractun^s  of  ribs,  i>f  tlae  sternum,  etc.,  from  rupture  of  the  heart, 
more  rarely  from  rupture  of  an  aneurysm  of  the  aorta  or  of  the  coi-o- 
uary  artery.  Eichhorst  repoi-ted  a  fatal  hemon*hage  from  a  tubercu- 
lous ulcer.  The  quantity  of  blood  varies.  Simple  extravasations 
may  ntad  the  surface  hs  ecchymoses.  Such  exudations  are  found  in 
the  extreme  venous  stasis  of  strangulation,  sometimes  as  the  residt  of 
grave  infections,  mort^  csijeciully  iu  ]>hnsphonis-poi8oning.  Some- 
times only  the  coloring  matter  of  the  blood  is  fouml  staining  the 
natural  eflfusion.  On  the  other  hand,  blood  may  accumulate  iu  such 
<piantity  as  to  rlistcnd  tlie  pericardial  sac.  The  abnost  incredible 
amount  of  eight  pounds  reported  by  C<irvi8art  was  ff»und  in  an  exu- 
dation stained  iu  this  way.  The  blood  is  sometimi'S  fouud  free  ami 
fluid,  sometimes  coaguhited  vti  muMw  or  in  layers.  In  a  case  in  the 
practice  of  the  writer  there  ctmld  Im  strippt^l  from  the  pericardium 
several  succe.ssive  layers  of  Itlootl  which  had  escaped  from  a  rupture 
of  the  hwirt  subsbincc  in  Hiaall  quantities  at  a  time,  tlie  patient  hav- 
ing lived  for  several  days  after  the  rupture. 

Htemopericardium  is  even  morn  grave  than  hemorrhagic  pericar- 
ditis, as  intleiM»uilcut  of  th<'  originating  malady  the  eflfuse<l  blood  in- 
terferes with  the  action  of  the  heai-t. 


Symfivms. 

Th»'  symptoms  vary  in  every  degree  of  intensity.  When  the  hem- 
orrhage ]>roceeds  from  rupture  of  the  heart,  tlie  accident  is  announctnl 
by  the  sudden  occurrence  of  agonizing  pain,  witli  i)alloT,  prostration, 
and  colbipse;  sometimes  there  are.  convulsions.  The  patient  kuc- 
cumlw  to  Hhock.  or  he  may  sumve  to  succumb  more  gradually  under 
the  signs  of  hemorrhage  with  amemia  of  the  briun  and  syncope,  fir 
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dy'ffpncBa  and  cyauoois  from  direct  interference  with  tLe  miction 
of  Ibe  beiirt.  Nut  infretiueutly  the  patient  ia  Huddeuly  transtixed 
with  paio^  the  face  becomes  Livid,  aud  deiilL  in  aLuK^st  itiimediate. 
Rapltm*  of  an  aneurysm  of  tlie  aorta  would  have  a  history  of  this 
kind,  but  rupture  of  a  smaUer  aneurysm  of  the  conmary  artery  or 
of  one  of  its  l»rauche.s  would  <lisrliar>^e  smaller  quantities  of  blood 
1  hei  nnatteuded  with  the  Humo  suddeu  danger. 


f         Tbi 


Dtaonohib. 


The  diai^uoctia  is  usually  obncureaud  is  often  estjiblishetl  (july  upon 
astopay.  Tlie  recognitinu  of  the  aicideut  depends  upou  (1)  the 
BMteie  of  tlie  originating  uiala<ly,  trauma,  myocarditis,  aneurysm, 
etc*;  02)  tbo  signs  of  shock  or  of  hemorrhage;  (3)  the  interfer- 
taob  with  the  itotion  of  the  heart ;  (4)  the  iuci*ea8e  in  dulneHs  with 
diaappBarance  of  the  a|ie\  stroke  ami  mullliug  uf  the  heart  sounds ; 
(5)  the  withdrawal  of  fluid  by  aspiration.  This  suggestion  is 
lar>roly  tho<»retical,  ns  most  ciises  <yf  blcMxl  witlulrawn  frnm  the  jieri- 
oinlinzn  l*eIoug  to  hemorrhagic  pericarditis.  Negative  findings 
would  not  exclude  ha'mopericardium,  as  the  blood  may  be  coagulated, 
90  that  this  test  is  of  value  nidy  in  <|uite  recent  cases. 

Hiemo]»eri('nrvlium  is  differentiated  from  hemonlwigic  pericanlitia 
by  the  genetic  relations  of  the  two  affections.  Hiemopericardinm 
bdoii^especiallv  to  trannufc,  mptnre  of  the  heart  muscle,  or  ru]»tTire 
of  mn  anearysm.  Hf*niorrhagic  i>ericarditis  is  the  form  of  pericar- 
dltas  which  is  develofied  most  frequently  in  tul^erciilosis,  cancer, 
ecfirfjr,  or  diseases  attended  with  disorganization  of  the  blood. 


Prognosis. 

The  progDOsis  ia  always  grave,  but  depends  upon  the  cause  of  the 
OQoditiou.     Death  may  cKCUr  immediately  or  in  the  course  of  a  few 
'      -      Nevcrtht'U'ss  tf^covery  is  jjossiblo  after  the  escajje  of 
tutities  of  blood,  in  conditions  which  are  in  themselves 
noi  iBoorsble. 
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Tbe.\tment. 


The  treatment  is  direct*^  wholly  to  the  cause.  It  resolves  itself, 
ffUA  a  medical  standpoint,  into  treatment  of  rupture  of  the  hejirt, 
rvptareof  an  aut-urvsm,  etc*.,  tliat  is,  t^^  the  treatment  of  internal  hom- 
i>rrhAge.  Tlae  U-ansfusiou  of  one-half  pint  to  a  pint  of  the  ph.\sio- 
biC>*3al  solution  of  salt  (O.O  per  cent.)  wcinld  l>e  the  remedy  of  most 
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Pyopericardiiun. 

As  in  the  case  of  the  effusions  of  blood,  pyopericardium  must  be 
distinguished  from  purulent  or  suppurative  i)ericarditis,  and  the  term 
should  be  limited  strictly  to  cases  which  occur  independent  of  infec- 
tious disease,  as  by  dischai*ge  of  pus  from  an  abscess  of  the  heaii; 
muscle  or  by  irruption  of  an  abscess  from  some  contiguous  viscus. 
The  fact  is,  there  is  so  little  ground  for  separation  of  the  two  condi- 
tions that  they  are  usually  considered  together.  Purulent  pericar- 
ditis proper  occurs  withe  special  freciuency  in  pysemic  processes,  in 
croupous  pneumonia  in  children,  and  in  drinkers.  Pyopericardium 
occurs  at  any  period  of  life  independent  of  or  in  connection  with  sup- 
purative inflammation  in  some  contiguous  organ.  In  other  respects 
the  diagnosis,  which  may  be  determined  by  aspiration,  does  not  differ 
from  that  detailed  under  purulent  i)ericarditis. 

The  prog)iosi8  would  depend  altogether  upon  the  cause  of  the  con- 
dition. Aside  from  this  fact,  the  outlook  is  in  a  general  way  not 
unfavorable,  as  a  pyopericardium  is  aensu  sirictn  a  localized  abscess. 

The  treatment  demands  imperatively  incision  and  drainage  with 
sustentation  of  the  heart. 

The  following  are  interesting  recent  contributions : 

Davidson  gives  the  details  of  a  case  in  which  an  incision  was 
made  into  the  pericardium  and  eight  ounces  of  pus  evacuated  and  a 
drainage  tube  three  and  one-half  inches  long  was  inserted.  Belief 
was  afforded,  but  the  patient  died  seven  days  afterward.  Davidson 
records  another  case  in  which  pyopericardium  was  complicated  with 
empyema  in  a  child  six  years  old,  and  an  incision  into  the  pericar- 
dium with  the  use  of  the  drainage-tube  was  entirely  successful. 

Scott  evacuated  pus  from  the  pericardium  in  a  child  aged  six  by 
incision  and  drainage,  with  subsequent  irrigation  of  the  sac  with  a 
one  and  one-half  per  cent,  solution  of  carbolic  acid.  The  boy  made 
an  uninterrupted  recovery. 

A  remarkable  case  of  empyema  of  the  pericardium  was  published 
by  Dickinson.  In  a  boy  aged  ten  years  there  was  develoi)ed,  in  con- 
nection with  a  large  abscess  in  the  sacrum,  which  opened  spontane- 
ously, a  considerable  serous  effusion  in  the  left  pleura,  purely  of 
pysBmic  origin,  and  an  empyema  of  the  pericardium.  There  was  pro- 
nounced oedema  of  the  thorax,  ectasia  of  the  veins  of  the  lower  part 
of  the  chest,  and  swelling  of  the  liver.  Tlie  pleuritic  exudation  was 
removed  by  aspiration  twelve  times  without  ever  assuming  a  purulent 
character.  The  fluid  in  the  pericardium  was  removed  three  times  by 
puncture  and  aspiration  with  a  dischaige  of  45,  350,  and  580  grams 
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respectively.  The  operation  was  done  on  account  of  threatening 
symptoms.  But  as  the  pus  continued  to  form,  an  incision  was  finally 
made  with  the  knife  and  a  rubber  drainage-tube  inserted.  The  case 
terminated  in  perfect  recovery  in  two  and  one-half  months.  The 
puncture  was  made  in  the  fifth  intercostal  space,  to  the  right  of  the 
sternum  and  close  to  its  edge. 

A  more  extensive  incision  was  made  by  West,  in  the  case  of  a  boy 
aged  sixteen,  from  whose  pericardium  jjus  to  the  amount  of  fourteen 
ounces  was  first  withdrawn -by  the  trocar.  In  a  few  days  the  same 
amount  was  again  taken  away,  but  the  fluid  still  reforming  an  incision 
was  made  into  the  sac,  through  the  fifth  interspace,  and  a  drainage- 
tube  inserted ;  two  quarts  of  purulent  fluid  were  then  removed.  The 
patient  gradually  recovered  and  remained  <iuite  well.  Gussenbauer 
once  resected  ^xe  ribs,  drained  the  cavity  of  the  pericardium,  and 
washed  it  out  with  a  disinfecting  solution  (thymol),  rescuing  the  pa- 
tient absolutely. 

Pnetuxiopericardiiun. 

Pneumopericardium,  pericardiac  pneumatosis,  is  an  accumula- 
tion of  air  or  gas  in  the  cavity  of  the  pericardium.  But  air  never 
exists  alone.  It  would  be  impossible  to  conceive  of  the  presence  of 
air  or  of  gas  in  the  pericardial  cavity  without  fluid  of  some  kind. 
The  condition  is  then  named,  according  to  the  character  of  the  con- 
tained fluid,  hydropneumopericardium,  pyopneuni()j)ericardium, 
haemopneumopericardium,  etc.  The  fact  is  the  effusions  are  nearly 
alw^ays  purulent  or  ichorous,  and  [)urely  serous  effusion,  such  as  is 
sometimes  seen  iu  pneumothorax,  has  been  reported  only  once,  by 
Miiller,  in  pneumopericardium. 

Pneumopericardium  was  seen  by  the  older  anatomists  and  clini- 
cians, especially  by  Senac  and  Morgagni,  and  was  distinctly  recog- 
nized by  Laennec  and  Bouillaud.  Bricheteau  (1844)  described  the 
sound  of  concussion.  The  condition  has  been  since  observed,  and 
the  reported  cases  have  been  collected  especially  in  the  French  en- 
cyclopaedias. But  cases  of  pneumopericardium  are  rare.  Thus 
Schrotter  never  saw  a  case  in  the  vast  material  of  the  Vienna  Hos- 
pital in  thirty-five  years,  and  Skoda,  in  all  his  observations  iu  the 
same  place,  had  the  same  experience.  Liebermeister  declares  that 
he  saw  but  one  case  of  pneumopericardium  and  then  when  an  assist- 
ant in  the  clinic  of  Nieme3^er;  this  was  a  case  of  perforation  by 
carcinoma  of  the  oesophagus  subsequently  described  by  Tiitel.  The 
writer  of  this  paper  has  never  seen  a  case  of  x)neumopericardium 
here  or  anywhere  in  this  country  or  in  Europe. 
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The  i»rosenc'e  of  uir  or  gas  in  the  ijerioanliul  cavity  implies  peue- 
tratiou  from  without,  iuchulin^  iu  tbiHHtiittuueutcuuimtimotLtioii  with 
some  viHoua  which  W)utiiiu8  air,  the  lunj^H,  the  Ktoiunoh,  etc.  The 
oldor  writers  heliovrd  iu  thu  spoutaueouH  geuonition  of  ^'la  i"  tlie 
pericnnlial  sac.  The  possibility  of  sncb  a  condition  may  not  ^^e 
denied.  It  is  certninlv  true  that  gases  are  devehiped  iu  the  prodncts 
of  decom|)oflitiou.  It  is  therefore  i)r)s8ihIo  to  conceive  of  a  puouma- 
toHiH  in  the  course  of  a  purulent  pHricarditis,  but  this  possibiUty 
impHes  that  secondary  chaiif^e  »>f  pus  ii>to  iclK)r,  wliich  i'csuUh  cmly 
after  mliaixture  with  the  bacteria  of  decoup<isitiou.  The  fact  that 
gas  has  been  found  in  the  cavity  while  the  most  careful  examination 
failed  to  disclose  any  o]»euiu^,  would  seem  i**  prove  a  lc>cal  develoi>- 
meut.  Cases  of  this  kind  were  rei)ortetl  by  Bricheteau,  Htokes. 
Duchek,  Friedreich,  and  others.  These  cases  are  better  explained, 
howHver,  by  assnmiu^  a  closure  of  a  pre-esistent  opening;,  so  that 
the  idea  of  a  siHintaueous  develi>pment  of  j;as  in  the  pericardial  sac 
has  but  few  ailvocates  in  modem  times.  Heufner  analyzed  the  gases 
from  a  pya>mic  abscess  in  the  pericardium  with  the  following  result: 
(.'arbonic  acid  gas  and  sulphuretted  hytlrogen,  Lit)  ]>f»r  tient. 

Oxygen - 14.o0       " 

Nitrogen '. 84.4;'i       " 

He  concluded  fi*om  this  chemical  com(>osition  that  the  gas  must 
come  from  the  atmosphere.  Nevertheless  the  existence  of  gas  in  the 
interior  organs,  entirely  shut  off  fi-om  outside  cf»mmuuication,  as  for 
iustancu  iu  a  thyroid  gland,  leaves  the  question  still  unsettled,  and  as 
Dressier  in  his  analysis  found  more  carbonic  acid  gas  and  less 
oxygen,  and  l»elieved,  tlioreforo.  that  gas  wiis  spontiine<.»usly  devel- 
*>ped,  there  is  still  nMiui  btr  doubt.  The  following,  rejiorUnl  by 
Friedreich,  is  an  illustration  of  such  a  case.  A  strong,  previoosly 
healthy  sen-ant  girl,  t!iirt\ -three  years  of  age,  was  brought  to  the 
lying-in  institute  in  labor  two  days,  and  was  delivered  of  twius. 
The  second  child  had  to  be  tarued.  Tlie  woman  was  subseciueutly 
attacked  with  ]>ueriM?ral  fever,  apparently  of  pyiomic  origin,  and 
died.  Pleurisy  had  developed  on  the  left  side  with  rapid  exudation. 
The  heart  was  dislocated  to  the  right.  There  was  intense  dyspncea. 
Pneumofiericardium  set  in  in  the  ct>ui*se  <if  several  weeks  and  an- 
nouucetl  itself  with  tympanites  iu  the  region  of  the  heart.  Clear, 
metallic  heart  sounds  like  the  notes  of  a  zither  could  l>e  heard  some 
distance  fn)m  tho  patient.  The  diagnosis  of  pyopneumothorax  nud 
pyopneumopericjirdium  was  verified  ou  autopsy.  Puncture  of  the 
pericardium  discharged  a  (|uantity  of  fetid  gas  as  well  as  a  consider- 
able quantity  of  ichorous  matter.  As  thr  most  acrurate  investigation 
failed  ti^  lind  any  perforation  of  the  pericar*liuni,  Friedreich  cousid- 
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'it  ft  oaae  of  spontaneous  development.  Aiuoug  the  motst  recent 
writrni  Leabe  declares  outright  tbtit  there  are  certain  authentic  caseB 
flf  accu  in  Illation  of  gas  in  the  j>erit'ardium  from  tlecouiposition  of  the 
ttUilatiou,  and  narrates  himself  a  case  iu  which  pueumop(.u-icar(Iium 
der^oped  iu  connection  with  carcinoma  of  the  oesophagus.  In  this 
cue  the  most  careful  search  faileil  to  reveal  any  orifice  of  communis 
CAtitm. 

In  motft  cases  pneumopericardium  results  from  direct  penetration, 
p'  -  dirort  as  by  trauma.     Thus  Giene  reported  a  case  in 

V  'Htpsis  of  the  i>ericardiiim  by  a  tr<xiar  i>enuitted  the 

.  I  if  air,  and  Bodenheimer  a  case  in  which  the  pericardium 

^  'd  by  a  gunshot  wimnd. 

ious  cases  of  iM?i-f orations  from  the  inside  have  been 
r^INirtiHi.  Thus  Thompson  and  Walsh  saw  pneumopoi icardium 
cauaed  by  opening  of  the  {)ericai*dial  sac  from  the  oesophagus  by  a 
knife  Uiat  had  W-u  swallowetl.  Chambers  and  TiiiUA  rei)orted  cases 
of  iierfurntions  from  ulcer  of  the  a'St^phagus;  Saexinger,  Bosensteiu, 
ami  Ctutimann  c)we*»  <»f  perforations  from  ulcer  of  the  stomach; 
Onvvfl  a  case  iu  which  the  ptnicardium  was  o]M^ued  by  an  abscess  of 
the  liver  through  agglutiuatiou  of  the  stomach  and  diaphragm ;  Mc- 
Dowell A  case  of  ]>Brforation  from  a  tulmrculons  cavity  in  the  lungs. 
Morsl-LftTaUee  saw  a  case  caused  by  the  penetration  of  the  luug  and 
|>6ricardiani  by  the  end  of  a  fractured  rib.  Petit  (luotes  Ledon- 
pAcber,  Schwart7.  and  Reynor,  wb«>  observed  cases  resulting  from  vi<v 
kai  Cootosiou  of  the  thorax,  produfiug  ru]>ture  of  the  lung  adherent 
to  tlie  pericardium. 

Tlfc^  tpiantity  of  air  or  gas  present  in  the  j>ericardial  cavity  may 
vary  from  a  slight,  scart-ely  [Hirct^ptibki  amount  Ui  surh  an  accumula- 
tiou  tm  will  distend  the  pericardial  sac.  Small  (juantities  accumulate 
at  the  base  of  the  heart;  larger  (^{uautities  distend  the  pericardial  sac 
in  «?tery  dirvction  tc»  such  a  degree  as  to  escape  from  an  orifice  of 
ponctnre  with  an  audible  hissing  or  whistling  sound.  The  presence 
of  fmlpharett'vl  hydrogen  in  however  small  quantity  gives  the  gas  a 
feiid  odor.  Great  accumulations  interfere  with  the  action  of  the 
bcttrt  And  disphu'e  neigh)>oring  organs.  In  all  cases  the  presence  of 
gM  vnold  excite  infianunation  of  tlie  pericardium. 


SVMPTOMS. 


The  symptoms  usually  set  in  suddenly  with  extreme  pain,  sometimes 
la^rere  as  that  of  an  angina  |)ectoris,  with  sensations  of  anxiety,  with 
sometimes  with  cyanosis  and  sudden  collapse.  Where  the 
ion  is  slower  the  signs  of  |>crican.litis  gradually  develop, 
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aud  wlieu  the  (iuautity  becomes  extreme,  the  che8t-wull  is  protrudetl, 
at  leaHt  the  iutt^reoutul  spaces  are  Imlged  out  iu  the  re^pon  of  the 
heart,  while  the  apex  is  separated  from  the  wall  of  the  thorax.  In- 
Hijeotiou  tntiy  show  uo  other  sigus,  but,  as  a  rule,  a  uhaiige  of  posture 
of  the  patieut  may  make  the  ai)ex  stroke  again  visible  or  pidpable. 

Percussiou  reveals  a  tympanitic  aud  metallic  souud  with  tlio  dul- 
ness  of  rtuid  accumulating  at  the  same  time.  The  relative  positions 
of  the  tympanites  and  tlin  duluoss  change  with  the  ]>osture  of  the 
patient.  The  gas  floats  or  risos  to  the  surface  and  the  tympanitic 
note  is  therefore  perceived  in  fmut  as  the  patient  lies  upon  his  back, 
or  is  observed  in  the  axillary  line  when  the  patieut  lies  upcm  the  right 
side.  A  change  iu  the  line  of  duluess  follows  a  change  of  posture 
from  the  upright  to  the  semi-rocumbout  and  dorsal  jwisture.  Ojieu- 
ings  of  communication  between  the  lungs  aud  the  pericardium  may 
develop  the  rnwked-pot  sound,  which  is,  however,  somotimos  heard 
in  pneumopericardium  even  when  the  cavity  is  closed. 

Auscultation  reveids  the  fi*icti*iu  sound  of  the  associate  i>ericar- 
ditis,  with  the  metallic  notes  which  belong  to  resonating  cavities 
lined  by  membranes.  The  auscultatory  sigus  are  always  the  most 
characteristic,  and  the  most  important  of  these  signs  is  the  metallic 
timbi'e  of  the  heart  sounds,  which  is  usually  so  pronounced  that  it 
may  be  heard  at  some  disbuice  from  the  patient.  Moreover,  the 
sound  of  the  **  falling  drop/'  metallic  tinkling,  may  be  present,  and 
any  friction  sound  that  may  l)e  heard  has  tlie  same  metallic  note. 

Bricheteau  first  called  attention  to  the  splashing  sounds  of  the 
water  mill,  which  he  d<»scril)ed  as  the  shuffling  of  n  water  wheel  in 
fluid.  AH  kinds  of  splashing  aud  gurgling  Hounds  may  l>e  heiird  iu 
difTerent  coses  -sometimes  by  the  imtient  himself  and  sometimes  oven 
at  some  distance  from  the  body.  All  these  churning  sounds  have  tbe< 
same  metallic  note. 

The  action  of  the  heart  is  usually  irregular,  the  pulse  is  arhyth- 
mic,  small,  and  weak  on  account  of  paresis  of  the  heart  muscle. 

The  ftccumulatiou  may  be  so  great  as  to  lea*!  to  dyspu<ea  from 
compression  of  the  lungs,  es[»eciaUy  the  hirger  bi-onehial  tubes,  and 
to  cyanosis  from  compression  of  the  great  vessels  at  the  base  of  the 
heart.  Ei.senlohr  reported  a  ciise  of  dysphagia  from  compression  of 
the  cesophagus. 

Fever  may  or  may  not  be  present.  As  a  rule  it  is  irregular  and 
dependent  upon  the  causative  condition  or  the  associate  pericarditis. 
ITie  pulse  is  usually  weak  ami  irregular,  partly  on  account  of  iut<?r- 
ference  with  the  action  of  the  heart,  and  partly  on  account  of  the 
associate  conditions. 
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DU0NUHI». 

The  dii^fiBlis  usually  not  difficult.  Tlie  symptoms  set  in  sud- 
>,  with  severe  i»aiu,  sometimeH,  an  HUited,  witL  dyapnoea,  eya- 

i±»,  and  collai>8e.  The  disteutiou  of  the  i>ericni'dium  with  ^hs  is 
apprc<ri«it<Hl  by  the  tympanitic  sound  furnisher! t<)  percussion  and  tlie 
intetfHreiu-e  with  the  action  of  Uie  heart  an  manifested  in  the  condi- 
tion of  the  puLse.  Inasmuch  as  iluids  are  always  present,  the  iliag- 
DOflia  ia  facilitated  by  the  pi-esence  of  pyopneumopericardium.  The 
dastiiictive  Higns  are  the  metallic  note  and  churning  sounds,  pro- 
dncetl  by  the  action  of  the  lieart  in  a  medium  of  Huid  and  ^as. 

The  condition  might  be  simulated  by  an  encapsulated  pueumo- 
thcicftx.  In  this  affi-ction  the  normal  outlines  of  the  heart  could  be 
difltiognished  by  dulness  on  percussioD,  while  the  apex  stroke  would 
be  neither  enfeebled  nor  dislocated.  Change  of  posture,  which  would 
the  i>ercussion  stmuds,  would  easily  diflfereutiate  the  condi- 
^Vn  eucapvsulat«d  pneumothorax  wuulil,  of  course,  be  fixed 
axid  might  constitute  a  cavity  in  tlje  regi<^)n  of  the  heart.  Here  the 
aooBds  of  tlui  iu!tiou  of  the  heart  cmild  \h>  separated  by  having  the 
pftttent  hold  his  breath.  In  pneumothorax  there  is  usually  ampho 
ric  reeoDauce,  wliich  ia,  of  course,  absent  in  pueum(jpericarilium. 
Tb»  aymptoms  are  never  so  intemse;  the  dyspnoea  and  distress  are 
never  »o  great  in  an  encapsulated  i»neumothorax.  Any  confusion 
etmed  by  a  neighboring  vomica  could  be  cleared  by  the  same  rules. 

Accumulatious  of  ga.s  iu  the  stomach  often  furnish  consonant  me- 
tallic heart  suuuds.  Disteutit)U  of  the  stomach  belongs  t^j  gastrec- 
taoia,  which  in  turn  would  show  its  cause,  gastric  catanh,  atonic 
drsp^p^ia,  carcinoma  of  the  ]>ylorus,  etc.  In  all  cases  the  wcnmula- 
tioD  of  gas  would  be  quickly  discharged  by  the  introduction  of  a 
h  tnl>e.  The  **  clock-stroke"  consonant  sounds  in  the  stomach 
then  at  once. 

Post-mortem  ac<<umulations  wonld  l>e  differeutiatfMl  by  tlie  alv- 
of  the  signs  of  inflammation.  Foerster  declares  that  the 
pericttnlium  is  dry  in  all  cases  developed  after  death. 
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Prognosis. 

The  conrae  of  the  disease  runs  from  bad  to  worse,  and  usually 
impddly  because  of  the  nature  of  the  original  c»>ndition.  Of  the  four- 
iicn  CBMM  collectecl  by  Friedreich,  ten  succumbed,  some  of  them  in  the 
of  a  few  days,  some  of  them  even  in  the  course  of  a  few  hours. 
Tb©  pneumopericardium  which  occurs  in  ('onse<juenc«  of  outside 
baa,  however,  a  lei^  serious  prognosis,  and  in  any  case  the 
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ro8ult  IH  Dot  neceBsarily  futiil  unless  such  a  terminatiou  be  ueces- 
sitatoti  fnjiu  the  uature  of  the  origiuul  malady.  It  ih  oertaiu  that 
Kas  has  beeu  absorbed  in  the  course  of  two  or  three  davo  aud  that 
l)atieut8  have  recovered  from  serious  nttaeks  of  the  disease,  Aran 
re])orted  a  case  in  which  all  tlie  symptoms  of  pneumopericardium 
disapi">eared  in  the  course  of  a  few  hnurs. 

The  ff/'Ofjnontft  is  <letermiued  to  a  large  extent  by  the  condition  of 
the  heart  muscle  and  the  nature  of  tlie  oriKiual  malady. 

Treatment. 

The  treatiuiiut  is  addressed  chiefly  to  the  support  of  tlie  heart  and 
relief  from  pressure  l^y  heart  tonics,  such  as  digitalis  or  Htrophau- 
thus,  and  by  paracenteHis  pericardii. 

Pain  may  be  relieved  by  the  application  of  cold,  or  if  necessary 
by  tlie  8ul>cutaueouH  uijectiou  of  morphine.  DyspucFa  iH  best  com- 
bated by  the  diffusible  8tiiuulants,  caffeine,  ether,  etc.  Conditions 
of  collapHO  call  for  stimuhition  by  alcohol  aud  eapeeially  for  the  aub- 
cutaneouH  transfusion  of  salt  solution.  Pyo])neumopericardium  de- 
msjids  ini'iHiou  and  drainage. 

For  the  rest,  the  treatment  is  direct^^d  to  the  originating  malady, 
ulcer  of  the  stomach,  tul)erculo8i8  of  the  lung8>  affections  of  the 
mediastinum,  etc. 

DISEASES    OF    THE    HEART. 

Congenital  Anomalies. 

The  heart  may  be  abaeut  entirely.  During  intra-utenne  life  it 
has  little  or  uolhiug  to  do,  jls  the  body  of  the  fietus  ia  8U])plied 
through  the  umbilical  vein  by  the  heart  of  the  mother.  Zweifel 
demourttrated  by  the  Hi>ectroHcope  the  presence  of  oxygen  in  the  blood 
of  the  umbilical  vein.  Theae  cases  of  acardia  behmg  to  the  extreme 
monstrositiea  and  are  usually  associated  with  acei>halia. 

The  heart  may  lie  too  small.  In  these  case8  all  the  \mria  may  be 
present  or  certain  parts  may  lie  alisent  or  Init  rudimentarily  developed. 
On  the  other  hand,  the  heart  may  be  too  large.  Most  of  these  cases 
are  double  hearts,  the  result  of  tlie  coalescence  of  twins.  One  of 
these  hearts  is  usually  more  or  less  imperfectly  developed;  in  rare 
casea  the  hearts  are  separate. 

DtalocatiojiM. 

Tlie  heart  is  sometimes  dishx-ated  from  its  natural  position.  In 
certain   cases    it   may   lie  outside  the   body   entirely,    constituting 


ooNOExrr.vL  axo3Cali£k  of  the  heakt. 


50 


I 


Ur  cs 
L    of  ltd 

Hcbiet 


I 


cordis.  This  rf)nflitioii  is  m>t  incompatible  with  life  for  n 
oevtuu  Iwii^th  of  tiiuo.  Lelx'rt  HjH^ukH  of  Liiving  seen  such  a  c&ag  in 
•  new'horu  child  while  alive  uud  of  hnviug  beeu  able  to  study  the 
BkoveiDeuta  of  tlie  heart  very  well  in  it.  Martinez  dem'ribed  a  sinii- 
\mr  caae  iu  a  robust,  healthy  child  boru  at  term.  The  heart  <leprived 
of  itH  jX'ricardium  was  situated  in  front  of  the  chest,  its  point  bein^ 
difecteJ  forward,  its  base  backward,  enveloped  by  the  skin  of  the 
cbiet.  Tlie  movements  of  tlie  heart  were  distinctly  visible.  The 
livetl  twelve  hours. 

Defects  in  the  sternum  with  exposure  of  the  heart  ore  much  more 
freqQeut.  A  case  of  this  kind  made  it  [>ossible  for  Harvey  to  study 
the  movements  of  the  human  heart  iu  life.  Brescbet  made  an  exhaus- 
tne  atady  of  displacements  of  the  heart.  In  certain  cases  the  heait 
foand  to  deviate*  £i*om  its  normal  position  without  Wnnf(  dis- 
in  its  totality.  Sometimes  the  direction  of  the  heart  is  changed 
•n  that  the  a|»ex  points  to  the  ri^ht  instead  of  to  tlie  left;  sometimes 
the  [xisitiou  in  vertical. 

These  displacements  are  £re(|uoutly  found  iu  association  witli 
^earrml  traus)>osition  of  the  viscera.  In  this  general  transposition 
the  heart  lies  upon  the  right  side — dextri>cardia.  The  fundus  of  the 
ftoauich  lies  up«:>u  the  right  side  with  the  spleen,  while  the  pylorus 
and  duoilenum  lie  ui>ou  the  left.  The  rest  of  the  intestine  is  like- 
inae  cluinge<l.  The  ciecum  lies  upon  the  left,  the  sigmoid  flexure  and 
tbe  rectani  ai>ou  the  right.  The  ascending  and  descending  colon 
diaagn  names.  The  liver  lies  in  the  left  hyjtochoudrium  and  the 
lilthl  and  left  lol>es  change  places.  The  gall  bladder,  the  gall  ducts, 
t'  .cuts,  and  fi.ssiuvs  show  corresi»ondiug  dislocation.      The 

r.p....  »..!tjey  lies  higher  than  the  left,  and  the  left  testicle  stands 
liifitwr  than  the  right.  Malformations  of  individual  organs  are  very 
Vktv  in  typical  situs  inversus. 

The  tranaiKmitiou  of  the  naicera  is  explained  by  an  abnormal 
with  reference  to  the  umbilical  vesicle  in  the  embryo. 
showed  tliat  when  a  hen's  egg  is  warmed  on  one  side  a  trans- 
povitioQ  of  the  riscern  more  or  less  pronounced  occurs  in  the  majority 
of  CAMS.  The  inversion  t^ea  place  whenever  the  embryo  does  not 
turn  at  the  right  time  from  the  right  to  the  left.  The  condition  is 
nni  now  so  rare  as  was  formerly  Udieved,  since  the  advance  of 
B^lboda  of  exftmination  disclose  the  transpositicm  during  life. 
Hitherto  the  alteration  was  discovered  only  upon  the  post-mortem 
table.  It  is  a  curious  fact  that  the  individuals  who  show  the  situs 
inTeTKOii  are  neverthelosH  always  right  handed  (Rosenbach).  The 
Itiial  (ranapoeitiou  of  the  visconi  in  no  way  interferes  with  long  life 
and  per&ct  action  of  all  the  organs.     Symptoms,  when  present,  are 
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due  to  coinx)licutions  or  accidental  aSiSoeiate  malformations.  Thus, 
V.  Bubl  reported  a  case  of  transposition  of  aU  the  viscera  with 
stenosis  of  the  cone  of  the  pulmonary  artery  and  defect  in  the  sep- 
tum of  the  ventricles. 

The  great  majority  of  cases  of  so-called  transposition  are  nothing 
more  than  dislocations  of  the  heart,  which  has  been  crowded  over 
to  the  right,  usually  by  an  extensive  pleuritic  effusion  in  the  left 
chest. 

Sometimes  the  heart  is  situated  higher  or  lower  than  usual. 
Breschet  divides  these  changes  into  the  cervical  or  superior,  the 
abdominal  or  inferior,  and  the  thoracic  or  anterior  displacements.  In 
most  of  these  cases  the  heart  had  escaped  from  the  pericardial  sac 
by  a  process  of  so-called  hernia  of  the  heart,  and  in  all  cases  death 
occurred  shortly  after  birth.  Beclard  and  Breschet  described  a  case 
of  cervical  ectopia  in  which  the  heart  was  displaced  upward  and 
outward  and  lay  in  front  of  the  neck.  Three  cases  of  displacement 
into  the  abdominal  cavity  were  described  by  Klein,  Sandifort,  and 
Beclard  and  Breschet.  These  last-mentioned  authors  also  described 
a  case  of  displacement  upward  and  outward  to  constitute  a  cervical 
ectopia. 

Defects  in  the  Septa. 

The  intei'ventricidar  septum  may  be  entirely  absent,  but  this 
anomal}^  is  never  observed  alone.  Where  the  septum  is  entirely 
absent  the  heart  consists  of  but  three  cavities,  two  auricles  and  one 
ventricle.  Partial  defect  is  more  frequent,  sometimes  as  the  result  of 
rudimentary  development,  sometimes  as  the  effect  of  perforation. 
Bokitansky  described  an  opening  seven  or  eight  millimetres  in 
diameter,  perfectly  round,  and  situated  exactly  in  the  centre  of  the 
septum.  Three-fourths  of  the  partial  malformations  consist  in  the 
absence  of  the  posterior  part  of  the  interventricular  septum. 

These  defects  are  distinguished  from  the  defective  closure  of  the 
foramen  ovale  by  the  site  of  the  foramen ;  and  all  congenital  defects 
should  be  distinguished  from  the  j^erforations  caused  by  the  rupture 
of  an  aneurysm  or  by  acute  ulcerating  endocarditis.  This  distinction 
can  be  made  microscopically  by  the  appearance  of  the  border  under 
the  microscope,  which  would  show  signs  of  ruptured  aneurysm  or  of 
endocarditis.  Ford  reported  a  case  in  which  the  foramen  ovale 
measured  two  inches  by  one  and  three-fourths  inches. 

In  the  complete  absence  of  both  septa  the  heart  consists  of  but 
two  cavities,  constituting  the  condition  known  as  the  cor  tnloculare. 
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Anomalies  in  tJie  Chambers  of  the  Heart. 

The  T&rioas  chambers  of  the  heart  may  be  too  large  or  too  small. 
The  right  aunide  may  be  dilated  to  the  size  of  both  ventricles. 
Diminukiou  of  an  aariele  in  size  is  more  iiifre<|ueiit  and  if  preseut  is 
aasociated  with  diminiitiou  of  the  correspimdiug  veutncle. 

Htjiertrophy  of  the  ventricle  is  more  commou  than  dilatation. 
Concentric  hypei*trophy  of  the  right  ventricle  is  one  of  the  most  fn'- 
«|Q6(lii  AUomalies.  The  walls  are  thick,  the  cavity  small.  The  mus- 
colar  ti&sue  is  distinctly  enlarged.  Sometimes  there  is  evidence  of 
iDTorJirditis  in  sclerotic  tissue,  but  hypei-trophy  is  the  fii*st  factor. 

The  endocardium  may  present  anomalies  in  thickness,  inequali- 
ties, vegetations,  the  signs  of  existing  or  pre-existent  endocarditis. 
The  |>ericardium  may  show  the  same  signs  of  inflammation  in  thick- 
enings. o[>acities,  adliesious,  eUr. 

Ncxiules  ami  free  Inxlies  ai'e  sometimes  found  in  tlie  cavity  of  the 
heart.  Parrot  descrilted  certniu  of  these  bodies  ns  hemato-nodules. 
The  hematomata  are  small,  dark,  spheroidal  bodies,  resembling 
minnte  cottgala.  about  the  size  of  a  millet  seed.  The  nodules  are 
ibiaIL.  fibroid  Ixxlies,  adherent  to  the  valves.  Both  the  hemato- 
and  the  nodules  are  covered  by  endocardium.  These  hemato- 
are  foun<l  efii)ecially  in  still-born  children,  but  they  seem  to 

tery  common  during  the  first  fortnight  aftt^r  birth  and  are  some- 
aeeu  np  to  the  age  of  two  or  three,  exceptionally  of  seven, 
years. 

Hochard  described  a  number  of  eases  of  al^errant  chordm  ten- 
dioe-iB — I.e.,  cases  in  which  the  cords,  iusteatl  of  running  from  the 
oalnimue  cameie  to  be  inserted  into  a  valve,  travei-se  the  ventricle 
directly.  \Vhere  the  cordB  are  so  situated  as  to  inter]>ose  an  obst^icle 
lo  the  current  of  blood  they  may  give  rise  to  musical  murmurs  and 
mnueiimes  t^.»  vibratory  thrills.  In  live  cases  the  diagnosis  of  al:)er- 
ra&t  cNirds  raatle  in  life  was  sulwtantiatetl  at  the  autopsy.  The«e 
UMmalieB  are  for  the  most  part  congenital,  though  they  sometimes 
matt  from  sclerotic  trabeculje.  They  have  been  found  hitherto  only 
in  the  left  chambers  of  the  heart. 

AnomnlieM  of  the   Vitlves. 

SoUMiimM  the  valves  are  more  numerous  than  normal.    Supernu- 
valres  are  more  fret^uent  at  the  pulmonary  than  at  the  aortic 
Foot,  le«»  frecpiently  five,  valves  are   occasionally  found 
tteoiiSoenf  Ihe  pulmonary  artery.     Sometimes  the  siipernume- 
TalfW  are  of  the  same  size,  ofteuer  of  less  size,  than  the  othera. 
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BabiB^on  once  found  a  aupemumerary  ralve  above  the  others.  It 
was  very  anmll,  but  well  formed.  Variot  onco  found  one  of  the  three 
sigmoid  valves  higher  than  tlie  other  two  (Mouhsouh). 

More  frequently  tliere  iw  a  deficiency  in  the  number  of  valves. 
Tlie  exist+^nce  of  but  two  valves  is  the  most  coujmjou  anomaly,  and 
this  anomaly  is  HometimeH  noticed  at  thi;  oriticH  of  both  aorta  ami 
jailmoujiry  artery,  coexiMting  at  times  with  narrowness  of  tlie  vessel. 
Fenestration  of  the  valvos,  mcwt  (M>mmnnly  by  the  existence*  of  per- 
forations or  slits  near  the  borders,  are  sometimes  seen.  Defects  in 
the  auri<*»ilo-ventricular  valves  are  much  more  rare.  Leudet  (188H) 
collected  all  the  cases  (23)  hitherto  reported  of  congenital  defect  of 
the  tricuspid  valve.  Abercrombie  reported  a  case  of  complete  oblit- 
eration of  the  rij^ht  auriculo-veutricular  orifice.  Similar  lesions  have 
Ixien  noticed  in  the  valves  at  the  left  auriculo-ventricuhir  orifice. 

As  to  the  freipieucy  of  valve  lesions,  the  conditions  prevailing  in 
the  fcetns  are  exactly  the  reverse  of  those  existing  after  birth.  Thus 
Kauchfuss  found  1V>2  cases  of  foetal  endocarditis  in  the  ri^ht  side  ami 
but  l'>  in  the  left.  The  c-ases  were  selected  from  many  sources. 
The  strain  falls  upon  tlie  right  heart  in  foetid  life. 

AnomallcH  in  the  Great   Vessels.  i 

Anomalies  arc  sometimes  seen  in  tlie  situation  of  the  great  ves- 
sels. Thus  the  aoiHa  i»r  pulmonary  artery  may  communicate  with 
ejK'h  ventricle  or  with  both  ventricles.  Sometimes  the  aorta  arises 
fron]  the  ri^ht  ventricle  while  the  pulnnmary  arter\  arises  from  the 
It'ft  ventricle.  Anomalies  in  the  further  course  of  the  vessel  are  more 
iufn^iueut.  Sometimes  one  of  the  great  trunks  is  lacking  or  is 
duced  to  a  fibrous  cord. 

The  piilminifirif  arfenj  most  frequently  shows  anomalies.  Kuss- 
maul  bases  his  classific*atiou  of  congenital  defects  on  mnlformatiou 
of  the  pulmonary  artery  and  groups  idl  iho  IcHirms  of  the  heart  alwrnt 
this  one.  Contraction  of  the  orifice  is  u  commt>n  condition.  Mor- 
gagni  reported  iho  first  ease  of  congenital  midformation  of  the  heart 
in  a  stenosis  of  the  pulmonary  orifice  in  a  girl  sixteen  years  of  age. 
Sometimes  the  contrm'tion  is  caused  by  the  fusion  of  the  pulmonary 
valves,  the  coalescence  of  which  may  constitute  a  kind  of  funnel 
jierforattNl  at  the  centre  and  usually  bulged  upward  like  a  di»me  into 
the  (Miurae  of  the  arti^ry.  S^tmetimes  the  oliliteration  is  complete  and 
the  artery  terminates  by  the  aide  of  the  heart  in  a  cuMe-aac.  More 
raro  is  a  lesion  of  the  valves  whicli  |>ermits  regurgitation. 

Stenosis  of  the  puliiioaary  artery  is  the  most  fre(|uent  of  all  the 
malformatious  of  the  heart.     Kussmaul  was  abl*»  to  find  recortls  of  W 
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Iti  iiiMe  Btenrmes  the  foraiacn  ovale  \vu8  foiiDd  open  in  39  out 
of  .1!{  CMt^.  Tbo  ductus  lii^riosiis  was  fouutl  ab«eut  in  thirteen  i)pr 
ecsit.  of  Oit*^e  riLH^A,  a  fact  which  Lougsireth  thinks  tends  to  support 
P«ACOck'i4  view  that  ntirrowinj;  of  the  pulniouury  artery  is  the  conse- 
qaaoce  uf  thu  defective  development  of  that  braudiial  urch  out  of 
which  the  dnctuH  arterioBUH  is  foruicd.  The  right  ventricle  ih  alwa^'R 
fbimd  by|)ertr(>phie<l  in  marked  degree  and  the  hyi>ertr<»i)hy  in  always 
ited  with  dilatatinu.     Sometiines  the  wliole  pulmonary  artery 

rnAtundly  small.  This  reduction  in  the  calibre  of  the  tube 
has  loQi;  l»een  conHidere«l  a  prediRposiug  caune  of  tuberculf>Bi8  of  the 
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The  durtttft  arterinsuH  flometimes  remains  permanently  open:  some- 
it  is  ffiund  dilated;  sometimes  closed.  Persistence  of  thirt  duct 
first  recognized  by  Duro/.iez  and  d'Almegro,  in  18()2.  Wljen 
end  only  is  closed,  the  open  end  is  found  in  connection  with  the 
polmonary  artery.  The  ductus  arterloHUR  and  the  foramen  ovale 
€Acme  normally  Mithiu  four  or  five  weeks  after  birth. 

In  caM>ii  of  closure  of  the  pulmonary  artery  with  ])e]*8]8tence  of  the 
dvoloft  arteriosus,  the  blo^^d  passes  fi-om  the  acu'ta  through  the  duct 
into  tlie  branches  of  the  pulmonnry  artery,  whii'li  thus  Ijecome  branches 
III  the  aorta.  When  the  ductus  arteriosus  itself  is  closed  or  cou- 
tracTled,  the  bronchial  arteries  assume  the  8Uj)ply  for  the  lungs. 

Hocnetinies  tlie  ductus  arteriosus  is  largo  enough  to  give  passage 
to  a  hkrge  qnill.  In  these  crises  the  blood  pji.sses  from  the  aorta  to 
tbe  ifuhnonary  artery,  and  the  iucr(*j^e  of  pressure  thus  induced  lemls 
to  dilntiiHim  with  hypertrophy  of  the  right  ventricle. 

The  uovfo  is  less  fretjuently  afl'ected,  but  it  may  l>e  pretematurally 
lanicr  or  small.  The  reduction  in  size  may  be  effected,  as  in  the  case 
of  the  pulmonary  artery,  by  fuwion  of  the  sigmoid  valves.  Sijuietimes 
aortic  (»rifice  is  entirely  oblit«*rated.  This  lesion  is  rare,  but  a 
ber  of  rases  have  been  reported;  partial  obliteration,  stenosis,  is 
uon*  common.  Reduction  in  the  size  of  the  aorta  itself  has  been 
dtaiiDctl>  ctunwted  with  chlorosis  by  \'iichow,  who  described  it  as 
fcb^  aorta  chlorotica. 

Ccng^nitHl  ci»ntniction  of  tlie  aort;i  it.self  is  infre(|nent.  Archer 
fVportod  a  cas^*  of  a  heart  with  a  congenital  band  aciosu  tlie  region 
of  the  lK>rttt,  and  Knt^evenage)  a  o^ise  of  congenital  contraction  of  the 
vboln  tkffv'  m  with  consecutive  pronouncml  hyitertrophy  of  the 

beart.      1»  h  ilevoted  especial  attenti'^n  to  this  anomaly  be- 

cftttar  it  hftH  cltnicui  impt>rtance  from  the  fact  that  it  may  caiise  sudden 
dtatt.  and  from  the  fact  that  trivial  dineases.  for  instance  infections, 
aaanine  a  grave  chanii*ter  in  the  pn^cnce  of  it— that  is,  unexywcf^'d 
gnvB  sjmptomx  may  show  themselves  on  the  part  of  the  heart. 
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Congenital  contraction  of  the  aortic  system  is  usually  attended  by 
a  marked  byi)ertrophy  of  the  left  ventricle  with  contracted  and 
highly  tense  arteries.  But  when  compensation  becomes  broken 
there  may  be  dilatation  of  the  left  ventricle  and  thereupon  extreme 
dilatation  of  the  right  half  of  the  heart.  Mitral  murmurs  or  the 
signs  of  insuflSiciency  of  the  valves  show  themselves  early.  The 
insufficiency  may  be  due  to  weakness  of  the  myocardium — that  is,  to 
relative  insufficiency  or  to  real  sclerosis.  Systolic  murmurs  at  the 
orifice  are  therefore  sometimes  present.  The  consecutive  hyper- 
trophy and  active  dilatation  of  the  right  ventricle  occur  early. 
Orthner  distinguished  as  characteristic  of  congenital  contraction  of 
the  aortic  system  a  pulsation  in  the  jugulum  arising  from  the  aorta. 
But  this  pulsation  is  often  absent  where  the  heart's  action  is  but 
little  excited.  Quite  characteristic  is  the  continuous  subnormal  tem- 
perature which  shows  itself  during  the  existence  of  an  infectious  dis- 
ease, which  is  usually  marked  by  a  high  temperature.  The  anomaly 
is  usually  associated  in  women  with  infantile  uterus,  undeveloped 
mammffi,  and  absence  of  hair  upon  the  })ube8  while  it  is  abundant 
elsewhere  (Rosenbach).    See  also  the  section  on  Hypertrophy. 

Anomalies  of  the  great  veins  are  much  more  rare.  The  superior 
vena  cava  sometimes  opens  into  both  auricles.  Bokitansky  mentions 
a  case  in  which  he  found  two  ascending  venso  cavse. 

Fallot  found  as  the  most  frequent  lesions,  in  39  of  55  cases,  caus- 
ing congenital  cyanosis,  (1)  Contraction  or  obUteration  of  the  pul- 
monary artery ;  (2)  Communication  between  the  ventricles ;  (3)  Hy- 
pertrophy of  the  right  ventricle;  (4)  Deviation  of  the  aorta  to  the 
right.  In  seven  cases  this  author  found  contraction  or  obliteration 
of  the  pulmonary  artery  with  persistence  of  the  foramen  ovale.  In 
three  cases  there  was  but  one  arterial  trunk,  which  later  separated 
into  the  aorta  and  pulmonary  artery,  and  in  but  one  case  was  the 
cyanosis  found  to  be  due  to  persistence  of  the  foramen  ovale  alone. 

Congenital  modificatwns  of  the  blood  have  been  described.  Vaquez 
found  a  hyperglobulism  in  cyanosis  and  considered  this  condition  as 
of  importance  in  the  pathogeny  of  cyanodermia  (Moussous) . 

Etiology. 

Some  of  these  changes,  permanence  of  the  foramen  ovale,  etc.,  are 
attributed  to  arrest  of  development.  Peacock  divides  the  anomalies 
into  three  classes :  First,  those  which  occur  early,  at  the  fourth  to 
the  sixth  week,  showing  a  heart  with  two  or  three  cavities,  with  sin- 
gle or  imperfectly  divided  arterial  trunk,  etc. ;  Second,  arrests  at  tho 
sixth  to  the  twelfth  week,  showing  imperfect  auricular  or  ventricular 
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t,  imperfect  or  misplaced  vesnela;  Third,  defects  after  the  twelfth 
vedc,  ahowiiig  unoiDalies  of  valves,  persistence  of  foetal  openings,  etc. 
Other  changes,  fusion  of  v/ilveH,  hypertrophy,  etc.,  are  due  to  pro- 
fOMm  of  infection  and  inflammation,  /.o.,  to  fn^tal  endocarditis, 
artericieclerosis,  etc.  Endocarditis  in  the  foetus  is  chiefly  confined 
to  the  right  side  of  the  heart.  Tliis  preference,  as  is  the  preference 
ol  tbe  left  side  in  adult  life,  is  usually  uHcribed  to  tho  ^loater  work  of 
these  sides,  respectively  in  intra-  and  extra-uterine  life.  But  Rosen- 
baich  n»aiJirkH  Ufxm  the  richness  of  tlie  blood  in  <»xy^en  a.s  a  chief 
fiictor  in  tho  remarkable  almost  exclusive  localization  of  disease  be- 
fore Mod  ftft«r  birth.  This  view  explains  the  prediKptJBition  of  the 
left  side  of  tlie  heart  in  extra-uterine  life  and  the  indifference  of 
localixftUou  in  the  foetus,  in  which  both  sides  of  the  heart  contain 
about  the  same  amount  of  arterial  bU^xl,  or  at  least  show  no  such 
dtf«rsDOd  as  after  birth. 

Heredity  plays  a  r6l6  in  the  production  of  some  of  these  anoma- 
Bes.  MoTMSons  quotes  from  the  Dublin  Medical  Pre^s  a  case  in 
three  infants  Iwm  in  the  same  family  showed  congenital 
of  the  heart.  Two  were  bom  dead;  the  third,  treated  several 
ymrs  after  birth  for  laryngitis,  showed  a  musical  murmur  under  the 
laft  clavicle,  with  frequent  attai:'k3  of  cyanosis.  Krockez  was  able  to 
veHer  a  ease  of  congenibil  contraction  of  the  i)uhuouary  art<^ry  with 
foBioD  of  the  valves  to  syphilis.  In  this  case  the  mother  had  had 
aeveral  abortions  and  showe<l  herself  unmistakable  signs  of  syphilis 
st  the  time  of  the  birth  of  the  infant.  Kulin  attributes  fcetal  endo- 
carditM  to  rheumatism  of  the  mother.  Dilg  reported  15  cases  of 
ataimain  at  the  aortic  orifice,  7  of  which  were  evidently  due  to  an 
•Bdo^arditis  originating  late  in  foetal  life.  The  remaining  8  cases 
were  caosed  by  malformation  of  other  parts  of  the  heart. 

SntPTOMS. 

Indindnal  and  isolated  defects,  like  perforations  of  the  septum, 
may  remain  entirely  latent.  Gage  reported  a  case  of  interventricular 
afwrning  in  a  man  who  had  been  in  robust  health,  and  who  died  from 
an  aneurysm  of  the  aorta  which  burst  into  the  cavity  of  the  right  ven- 
trielo.  Obstrui'tion  at  an  orifice  may  show  no  symptoms  or  but  few 
symptoms  so  longa6eomt>ensntion  is  perfect.  Even  mnltiplo  lesions 
aay  l»  markfHl  !>y  but  few  signs.  Tims,  Carroll  reporteil  a  case  of 
eac^enital  malformation  of  the  tricuspid  valve  with  lesions  at  all 
Eoar  raJrtdar  orifices,  which  sunived  for  twenty  years  with  few  heart 
•ymptoow  during  life.  But  symptoms  begin  to  show  themselves  so 
I  tbe  conii>ensation  begins  to  give  way  and  in  correspondence 
Vou  IV.— 5 


66 


WHITTAKER— OISEiVSES  OF  THE  HEAItT  AND  PEniCARDrtrM. 


with  the  decree  of  occlusion  and  of  heart  failure.  The  anomaliea  of 
the  heart  arc  manifold  and  varied,  but  the  Hvnjptoms  are  singularly 
uniform,  and  one  of  theiu  overshadows  in  value  all  the  rest. 

Ci/anmia,— Of  all  the  symptt^ms  of  congenital  defectn  of  the  heart 
cyanosis  is  the  mowt  obtrusive.  Cyanosis,  morbus  cceruleus,  m«/«- 
f/tr  hline^  is  tliat  bluiwh  discoloration  of  the  skin  and  muc-tius  nietn- 
branes  cause<l  b}'  the  presence  of  venous  blocxl  in  the  capillarioH. 
The  dark-blue  blootl  of  the  veins,  rich  in  carbonic  acid,  stands  in 
marked  contrast  to  the  bright  red  arterial  bloo<.l,  rich  in  oxygen. 
The  color  is  most  distinctly  manifest  in  the  most  vascular  and  trans- 
parent parts,  as  in  the  lips  and  Umgne,  face  and  eai-s,  and  in  the  i)arts 
most  distant  from  the  heart,  as  in  the  exti'emities.  Cyanosis  usually 
shows  itself  in  the  first  week  of  life  and  remits  or  alvites  later  to 
show  vai'iatiou  in  tlio  subseiiuent  history  of  the  case.  Thus,  cya- 
nosis ttp}>eared  in  Stolker's  luiaes  (o7  in  number),  at  or  soon  after 
birth,  32  times;  from  the  end  of  the  second  week  to  the  end  of  the 
sixth  month,  9  times;  from  six  uoutlis  to  twelve  months,  3  times; 
in  the  second  year  once,  in  the  fifth  year  three  times,  and  in  four 
cases  it  was  absent  entirely.  Sometimes  the  cyanosis  and  other 
signs  of  heart  affection,  palpitatiou  and  dyspnoea,  make  themselves 
manifest  fi>r  the  first  time  only  after  the  occuireuce  of  some  acute 
disease,  or  sometimes,  in  the  presence  of  compensation,  only  after  the 
lapse  of  a  long  time  (a  mouth  or  even  a  year)  when  the  comi)ensatiou 
begins  to  give  way.  Cyanosis  is  especially  pronounced  in  communi- 
cation between  the  aoricles,  in  patulousuess  of  the  foramen  ovale,  and 
in  the  presence  of  great  defects  in  the  ventricular  wall,  so  that 
arterial  and  venous  blood  are  mixed. 

Cyanosis  may  be  present  at  birth  or  may,  as  stated,  show  itself 
later.  Sometimes  it  is  continuous ;  sometimes  it  is  present  only  after 
effort.  In  all  cjises  it  varies  in  degnn?  and  is  especially  called  out 
or  intensified  by  effort  of  any  kind.  Any  muscular  movement,  espe- 
cially if  prolonged  or  severe,  like  the  act  of  cnyiug  or  coughing,  the 
stniluing  of  defecation,  an  emotional  disturbance,  which  is  easily 
excited  in  these  cases,  or  a  fit  of  anger,  displays  or  intensifies  the 
color  at  once.  Sometimes  the  color  assumee  a  darker  tint.  It  may 
be  as  brown  as  the  bromse  hue  of  Addison's  disease. 

The  temperature  is  lowered  in  the  colored  parts.  It  may  fall 
several  d**grw*8  in  the  extremities,  wliile  tlie  central  ti'inperature,  as 
taken  in  the  rf»ctum,  remain?*  normal.  Cyam^sis  of  the  fac*s  hands, 
and  feet  is  often  accompanied  with  ectasia  of  the  suiierficial  veins 
(I^bert). 

With  the  apf>eAranco  of  the  discoloration  may  be  seen  other  signs 
of  interference  of  the  circulation.     The  act  of  resi)iration  may  l>ecome 
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ig.     Tliere  ia  sometiines  severe  palpitatiou,  atteude<l  in  older 
Idren  with  a  souse  of  nnxiety.     Bad  casos  may  be  attended  with 

Certain  cases  show  an  extreme  vaulting  (vonasure)  of  the  chest  in 
precordiuJ  region.  The  heart  \vM  itself  under  great  hyx>ertrophy 
QBuaily  visibly  shaken  by  the  sliock.  MuiiaurH  are  usually  dis- 
tbod  by  their  great  intensity  and  wide  dissemination,  so  that 
ij  may  bo  appreciated  even  when  tlie  ear  is  removed  from  the 
tcwcope. 
As  alreedy  stated,  deformities  of  other  parts  of  the  body  are  fre- 
[QenUy  present.  Blue  babies  are  rarely  i)erfectly  develoi)ed.  The 
is  coutructe<l,  the  lungs  are  small,  the  ends  of  the  fingers  and 
are  clubbed,  dentition  is  delayed  and  is  irregular.  The  whole 
pfoona  of  heinatosis  is  naturally  defective.  Heudly  reported  a  con- 
ital  malformation  of  the  heart  with  the  apx>carance  of  six  incisor 
of  the  up|)er  jaw;  Orth  a  ca.9e  iu  eouuectiou  with  imi>erforations 
atMl  hy]>o8j>adiafl ;  Barbillon  the  case  of  an  infant  afl'ected  with  cya- 
ftotiis  from  jn^rfonitiou  of  the  interventricular  septum  and  contraction 
'of  thtf'  pulmonary  artery,  which  showe<i  also  asymmetry  of  the  cranium 
in  the  parietil  and  frontal  regions,  atrophy  of  the  lolx*  of  the  ear, 
jeootractiou  of  the  externa]  auditory  cAual,  ;ind  atrophy  of  the  mastoid 
temporal  prf>cesse9.  Rokitausky  noticed  cleft  palate,  and  Kane 
btOrbi,  in  connection  with  cyanosis.  In  a  case  of  cyanosis  re- 
by  Monnier.  the  child  was  an  idiot  and  showed  deformities  of 
jaw  ami  foot.  Church  reported  an  ichthyosis  iu  connection  with 
caoQgenital  malformation  of  the  aorta,  Guyon  a  case  of  hysteria, 
Plicbhorst  a  case  of  de^if-mutism  in  association  with  congenital 
rts  of  tlie  heart. 

Diagnosis. 

Cyaooais  alone  does  not  sul^ce  for  the  diagnosis  of  a  congenital 

loo  of  the   heart.     Every  child   is   bom   more  or  less  cyanosed 

m  compression  ui^m  the  umbilical  cord  or  somewhat  prematui'e 

aliment  of  the  placenta.     Any  doubt  whether  a  cyanosis  de- 

npnn  >*f>ngeuitul  defect  of  tlie  heart  or  mere  interference  with 

liirmtiou    is   determined    at   once    when    the    child   breathes,    as 

rftaoeifl  bt)m  defective  aeration  of  the  blood,  as  from  a  too  long- 

inwl   prpsaure    upon   tJie  umbilical   cord,  entirely  disapi>ear8 

thi*  e«tablishraent  of  the  act  of  breathing.     In  fact,   the  blue 

lor  disaivpeiafa  shortly  after  the  child  cries.     Should  the  cyano- 

I,  prniiHt,  it  depends  upon  either  malformation  of  the  heart  or  ov- 

ioo  of  the  longs,  as  by  at^'W-tiisis.      CJyanosis  due  to  cardiac 

abows  regular  but  hurried  resiuratif >n ;  cyanosis  duo  to  ateloc- 
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tasis  shows  defective  expansion  of  the  chest  with  sinking  of  the  jugu- 
lum,  epigastrium,  and  intercostal  spaces.  But  where  the  cyanosis  is 
so  extreme  that  convulsions  ensue,  the  diagnosis  may  be  established 
only  upon  the  post-mortem  table. 

It  must  be  remembered,  also,  that  there  are  cases  of  cyanosis,  con- 
genital or  acquired  in  early  youth  in  which  any  defect  of  the  heart, 
endocarditis,  or  arrested  development,  may  be  excluded,  and  the  blue 
color  may  be  due  to  insufficiency  of  the  lungs  from  emphysema  and 
subsequent  bronchial  catarrh.  Bosenbach  is  sure  that  certain  cases 
are  due  to  abnormalities  in  the  condition  of  the  lung  capillaries  or  to 
anomalies  in  the  gas  interchange  on  account  of  affection  of  the  lung 
endothelium  without  any  implication  of  the  heart.  These  cases  may 
be  attended  with  cyanosis  of  extreme  degree,  so  that  cyanosis,  con- 
genital or  acquired  early,  may  not  be  regarded  as  absolutely  charac- 
teristic of  failures  of  development  in  the  heart. 

It  must  be  remembered,  further,  that  the  absence  of  cyanosis  does 
not  exclude  congenital  defects  of  the  heart.  Lebert  maintains,  in- 
deed, that  complete  absence,  late  api)earance,  or  slight  development 
is  by  no  means  rare.  Landouzy  reported  a  case  of  large  communi- 
cation between  the  auricles  without  cyanosis,  Farquhar  a  case  of 
open  foramen  ovale  not  attended  with  cyanosis  until  two  or  three 
days  previous  to  death,  and  MacGibbon  a  case  of  mitral  regurgita- 
tion with  great  hypertrophy  of  the  heart,  systolic  murmur  audible  at 
a  little  distance  from  the  surface,  open  foramen  ovale,  and  entire 
absence  of  cyanosis. 

The  fact  that,  notwithstanding  septum  defect  and  other  malforma- 
tions, which  usually  produce  the  characteristic  symptoms  of  morbus 
coeruleus,  cyanosis  may  be  absent,  would  seem  to  lend  support  to  the 
view  of  Cruveilhier,  who  derived  the  cyanosis  from  venous  stasis  and 
defective  absorption  of  oxygen — that  is,  from  a  disturbance  of  chemi- 
cal function  and  not  from  a  mixture  of  arterial  and  venous  blood. 
We  might  venture  to  enlarge  this  view  with  the  statement  that  a  num- 
ber of  cases  of  anomalies  in  development  of  the  heart  are  associated 
with  anomalies  in  develojjment  of  the  lung  capillaries,  especially  in 
the  lung  tissue,  so  that  the  gas  interchange  may  be  not  a  mere  me- 
chanical effect  but  a  direct  biological  process.  These  anomalies  may 
interfere  with  the  specific  secretory  activity  of  the  lungs  (Rosenbach) . 

We  are  therefore  justified  in  attributing  symptoms  to  congenital 
defects  or  to  foetal  endocarditis  only  when  they  show  themselves 
at  the  earliest  age.  These  symptoms  are,  as  stated,  protrusion  of 
the  chest,  abnormal  action  of  the  heart,  great  dyspnoea,  palpable 
tremor  in  the  precordial  region,  abnormal  sounds,  etc.,  and  these 
symptoms  assume  a  special  prominence  when  attended  with  a  pro- 
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oyanoeis,  and  when  the  development  of  the  whole  body  is 
arrested. 

SometimeH,  bnt  by  no  means  always,  a  diagnosis  of  the  particular 
defect  may  be  determined. 

Stenosis  of  the  pulmonary  artery  reveals  itself  by  a  systolic  mur- 
mor  Ledifd  in  the  ^^vatest  intensity  at  the  base  near  and  to  the  left  of 
the  atejiium,  in  the  second  intercostal  space,  sometimes  also  by  a 
fr^miseement  oataire.  The  murmur  is  usually  so  intense  as  to  be 
pnijiAi^ated  a  c<>usidera))le  distance,  so  that  it  may  he  perceived  dis- 
tinctly under  the  clavicle,  in  the  back,  between  the  scapulw.  The 
riKht  hoart  is  hy])erbuphied  so  that  duluess  reaches  up  to  and  some- 
time«  beyond  the  right  lx)rder  of  the  sternum.  The  heart  beat  is 
forcible.  The  aj>ex  may  be  somewhat  dislocated  to  the  left.  At- 
tacks "f  jialpitation  are  common;  tliey  are  usually  accompanied  by 
JyiipiK£^  witli  cyanosis.  Any  assoc^iate  insut!icieucy  of  the  pulmo- 
nary valvf^  is  distingiiiHlied  by  tlie  preseuoe  of  a  soft,  bh)wing  mur- 
mur, just  prvMsystolic  or  synchronous  with  the  second  sound. 

CViogeuital  contraction  of  the  aorta  is  manifest  by  a  bruit,  Home- 
tunea  accompanied  by  a  fremissemeut  cataire.  heard  in  the  greatest 
intensity  at  the  base  near  and  to  the  right  <*f  the  sternum  and  syn- 
iroDous  with  the  tirnt  sound  of  the  heart,  by  hypertrophy  of  the  left 
•le,  witli  increase  in  the  vertical  duluess,  and  by  a  small,  hard 
polw.  A  congenita]  or  ac^quirod  contraction  of  the  aortic  system 
Baajr  only  be  accepted  with  certainty  when  it  is  coincident  with 
idary  changes  in  the  heart,  hypertrophy  and  dilatation. 

Coatraction  of  the  part  of  the  aorta  which  lies  l>etween  the  origin 
of  the  left  snlx^lavian  arteri'  and  the  orifice  of  the  ductus  arteriosus, 
the  Bo-calleil  isthmus  of  the  aorta,  with  obliteration  of  the  duct, 
oeeiuv  most  fTe<|uent.ly  in  the  male  sex.  The  arteries  which  ascend 
from  the  arch  of  the  aorta  to  the  upper  half  of  the  body  are  now  r&- 
markably  large,  while  the  arteries  of  the  lower  half  of  the  body  are 
eorreffpondiugly  small.  The  jiulse  in  the  abdominal  and  crural 
artaritts  is  small,  almost  iraperceptiblfl  and  is  retarded.  In  conse- 
of  tlie  grave  tlisturbance  in  the  circulation  the  left  ventricle 
hypertrophy,  and  there  develops  between  the  upper  and 
lower  half  of  the  body  a  collateral  circulation  which  is  so  marked  as 
Id  be  both  visible  and  pali»able.  The  vi.sible  oidence  of  this  anas- 
lonoaiii  is  seen  in  the  great  swelling  and  pulsation  of  commonicat- 
tag  TBKBels,  especially  in  the  region  of  the  inner  Iwrder  of  the 
ahonMer  and  the  anterior  wall  of  the  chest.  The  lirch  of  the  aorta, 
aubiMsiad  to  the  pressure  of  the  stronger  blood  wave  from  hyper- 
traphy  of  tlje  left  ventricle,  is  gradually  <]ilated  and  the  pulsation  of 
it  auk}  bft  f(dt  in  the  ntK'k  l>ehind  the  manubrium  sterui  (Leube). 
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Pi^rsiHtence  of  the  ductus  Hrtoriosus  ia  indicated  by  the  presence 
of  a  murmur,  wlilch  in  lieurd  bunt  ut  the  back  uf  the  thorai  at  the  left 
of  the  spinal  column  on  a  level  with  the  third  and  fourth  dorsal  ver- 
tebni3.  The  murmur  is  iuteusificd  by  luapiratiou  and  diminisheil  iu 
expiration.  On  hokling  the  breath  it  shows  uniform  iutouHity.  Tho 
pulne  Hhows  arythmia;  a  serieH  of  four  or  five  strong  pulsations  are 
followed  by  feeble  pulsations.  The  inequality  stands  iu  connection 
with  respiratiou,  Gerhardt  noticed  that  these  iufauts  are  lightly 
cyanosed  or  show  a  waxy  pallor  and  are  the  subjects  of  dyspnoea  and 
bronchial  catarrh. 

Defective  closure  of  the  interauricular  septum — that  is,  persistence 
of  the  foramen  ovale — is  indicated,  according  to  Sausom,  by  cyjinosis 
accompanied  by  systolic  and  ]>ro-syHtolic  mui'mui'H,  most  distinct  at 
the  level  of  the  third  and  fourth  iutercostiil  cartilages. 

Perforation  of  the  interventricular  septum  is  indicated,  acconling 
to  Roger,  by  the  presence  of  a  bruit  hejird  iu  maximum  intensity  in 
the  upijer  third  of  the  preconlial  region,  alnrnt  the  third  iutercostal 
space.  The  bruit  is  fixed,  that  is,  is  not  propjigated  into  the  vessels, 
aud  is  unaffected  by  the  movements  of  resijiraticm  or  by  the  posture 
of  the  patient.  It  is  sometimes  so  intense  as  to  be  heard  iu  the 
back.  Cyanosis,  which  is  absent  at  first,  may  appear  later  at  a  more 
ailvanced  age.  particularly  in  the  presence  of  any  lung  disease,  espe- 
cially of  tuberculosis. 

Phogngsis. 

Cyanotic  children  succumb  readily  to  broncho-pneumonia,  ate- 
lectasis, and  hemorrhage.  There  is  also  a  tendency  to  gangrene. 
Bouiliaud  rei>orled  the  death  of  a  cyanotic  infant  from  hemorrhage 
of  the  gums.  Many  cases  succumb  to  tuberculosis.  Thus  Louis 
re])orted  M  deaths  from  tuberculosis  iu  7  oaaes  of  cyanosis,  Giutrac 
7  deaths  in  16  cases. 

In  a  general  way  it  may  be  said  that  eight  per  cent,  of  the  cases 
die  witliin  the  first  week;  thirty -six  per  cent,  within  the  first  year. 
Acconling  to  Longstreth,  one-fourth  of  those  who  die  in  infancy 
succumb  in  paroxysms  of  dyspucea,  one-fourth  succumb  to  some  in- 
tercurrent acute  disejise,  and  one-half  of  the  fatal  cases  iwrish  in 
convulsions;  in  all  cases  the  cyanosis  deepens  at  tlie  close. 

The  prognosis  dei)ends,  however,  iu  large  degree  upon  the  char- 
acter of  the  lesion.  Thus  cases  of  complete  obliteration  of  the  aortic 
^^^ifice  may  not  surxive  longer  than  seven  to  nine  days,  while  cases  of 
contraction  may  live  from  five  to  nineteen  years.  Cases  of 
complete  oblitt*ration  of  the  pulmonary  artery  usually  succiuub  in  a 
lew  days,  but  exceptionally  cases  have  l^een  recorded  which  have 
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Imd  fire  to  eight  months.  Malformations  of  the  septa  are  often 
aattoci&tMl  with  other  defects,  so  that  cases  may  sunive  for  a  few 
weeJra  to  a  numl>er  of  years — in  fact,  individual  cas^^s  have  reached 
mjUurity,  and  malformations  cnniined  to  the  interauricular  septum 
m«5  m>t  be  incom]>atible  with  a  longer  life,  up  to  the  age  of  forty 
«Tcn  Uj  fifty  years.  Cases  of  transposition  of  the  great  vessels  may 
lire  from  two  to  five  months.  Stenosis  of  the  pulmonary  artery  with 
pcnaslotiw  of  the  foramen  ovale,  which  constitutes  the  most  fre(]U6nt 
leaioti,  cuts  life  short  after  jieriotls  varying  fn)m  one  to  forty  years. 

Lesions  are  often  (lisclose<l  at  an  autopsy  which  snrpnse  the 
pftUioloKiflt  by  the  length  of  life.  Thus  MoUwo  reported  a  cikse  of 
oratinl  ririgiu  of  the  aorta,  dt^ffct  in  the  septum  of  the  ventricles,  deep 
origin  of  the  pulmonary  artery,  beginning  at  first  within  the  muscu- 
faUitre,  with  the  pre#*ervation  of  perfect  health  up  to  the  eighth  year 
ni  life-  Walshjuu  report^nl  a  rase  i>f  unobliteruted  ductus  arteriosus 
witLoQt  other  malformation  of  the  heart  and  groat  vessels  in  a  man 
Mged  forty-fieveu.  Baldwin  a  case  of  dropsy  involving  only  the  lower 
fistremitii^  and  half  of  the  trunk  from  malformation  of  the  heart  in 
an  adnlt,  and  Blake  a  c^ise  of  oi>eu  foramen  ovale  in  the  dissection  of 
A  sothlier.  Finally  Lougstreth  ((notes  a  CAse  of  closure  of  the  pul- 
motu^  artery  with  i>ersistenoe  of  the  ductus  arteriosus  and  subsHtu- 
tioo  of  the  pulmonary  by  the  bronchial  arteries  in  an  individual  aged 
thirty "^wven  years. 

Treatment. 

Ab  many  anomalies  are  not  incompatible  with  life,  an  effort  should 
hti  made  to  fortify  the  heart  that  it  may  eompen>jate  the  defect. 

The  still-born  child  must  l>e  treated  according  to  the  usual 
aeibods,  the  best  of  which  is,  after  the  removal  of  mucus  from  the 
Uiroat,  tlie  Schultze  plan  of  swinging  by  the  feet.  In  the  experi- 
neste  of  Zun/e  and  JStrassniaun  still-born  chilcben  were  put  under 
the  saute  conditions  as  in  the  vagina,  and  the  various  methods  of  arti- 
ficial respiration  were  employei]  to  inflate  the  lungs.  In  this  way  it 
seen  that  the  lungs  of  a  fcetus  were  filled  with  air  under  the 
Schnltze  method.  Sometimes  it  is  advisable  to  inflate  the  lungs  by 
of  a  *     ■  introduced  into  the  trachea.     After  the  lungs 

contain  -  ^ylv«>ster  method  of  compression  of  the  thorax 

ia  the  boat  in  sustaining  respiration. 

8u  soon  ail  it  is  doterniinod  that  the  cyanosis  dei)endK  upon  or- 
Sanic  diseaae.  the  child  shoulil  Ix*  laid  upon  its  right  side  to  coun- 
feeiaci^  at  leaai  to  some  extent,  by  gravity  a  possible  defect  in  the 
•eptaxD  of  the  auricl*»«.  Tn  all  oases,  pi-emising  that  resinnitiou  has 
been  eatablished,  tho  liody  should  bo  enveloped  in  hot  blankets  and 
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.  placed  near  a  fire,  or,  as  soon  as  the  necessary  service  has  been  ren- 
dered, in  bed  with  the  mother. 

The  heart  is  now  best  strengthened  by  keeping  the  surface  of  the 
body  warm,  while  the  lungs  are  fed  with  fresh  air,  by  attention  to 
the  digestive  tract  and  by  protection  of  the  child,  best  by  isolation, 
from  exposure  to  the  infections  of  infancy,  especially  from  whooping 
cough  and  measles.  Sojourn  in  a  mild,  warm  climate,  with  proper 
regard  for  the  clothing,  best  protects  the  heart  against  the  diseases 
which  result  from  or  are  aggravated  by  vicissitudes  in  the  weather. 
In  the  course  of  time  the  heart  may  be  toned  by  graded  exercise, 
which  must  be  supervised  with  the  utmost  solicitude. 

Especial  attention  must  be  paid  to  the  choice  of  a  profession. 
Matrimony  should  be  forbidden  to  both  sexes,  but  especially  to 
women  on  account  of  the  dangers  of  pregnancy  and  parturitioi^,  which 
become  extreme  in  these  cases.  The  patient  is  to  be  early  taught 
the  virtue  of  self-control,  and  the  necessity  of  cultivating  a  cheerful 
temperament. 

Attacks  of  palpitation  and  cyanosis  may  be  relieved  by  the  appli- 
cation of  cold  to  the  chest.  Especially  may  be  recommended  in 
these  cases  the  wearing  of  the  hollow  tin  shield  filled  with  cold  water. 
Nervous  excitement  may  be  subdued  by  the  use  of  the  bromides. 
The  heart  may  be  sustained  by  the  exhibition  from  time  to  time  of 
strychnine,  the  tincture  of  nux  vomica,  the  tincture  of  digitalis,  etc. 
Constipation  may  be  avoided  by  the  use  of  mineral  waters,  Carlsbad 
salts,  or  preferably  by  some  of  the  vegetable  laxatives,  rhubarb,  cas- 
cara,  aloes.  Cases  of  threatened  heart  failure  may  call  for  the  use  of 
the  stronger  stimulants,  alcohol,  ether,  caffeine,  according  to  the 
principles  detailed  elsewhere  in  the  management  of  heart  failure. 

The  diet  is  to  be  regulated  to  a  nicety  as  every  imprudence  is 
quickly  punished.  Frequent  bathing  is  of  great  value  in  supporting 
the  heart  through  the  nerves  of  the  skin,  and  fresh  air  in  abundance 
is  a  necessity  in  the  manufacture  of  blood  and  in  the  feeding  of  the 
tissues. 

In  this  way  life  may  be  prolonged,  even  in  the  face  of  congenital 
defects,  to  fifty  years,  so  that  prudent  individuals  thus  afflicted  may 
survive  by  decades  of  years  the  more  fortunate  but  more  reckless 
possessors  of  perfect  hearts. 

Atrophy. 

The  heart  varies  in  size  within  certain  limits,  but  is  roughly  esti- 
mated to  be  about  the  size  of  the  closed  fist  of  the  individual.  Some 
individuals  have  naturally  lai^e  hearts,  some  have  small  hearts. 
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anomalies  are  congenital  and  usually  coincide  with  excesses  or 
ieociee  in  the  whole  arterial  system.  Cougeuital  atrophy  of  the 
goes  along  with  a  general  arrest  of  development.  The  coudi- 
foitunately  is  not  propagated,  as  it  is  usually  associated  with 
atrophy  of  the  genital  organs.  More  commonly,  however,  the  con- 
ditiottfl  are  M^qnired.  Hard  workers  have  alisolutely  larger  hearts; 
&»  obese,  aside  from  deposits  of  fat,  have  relatively  smaller  hearts. 
A»  a  mle,  on  account  of  arteriosclerotic  processes  the  heart  enlarges, 
Iral  in  exoeptioual  case^t  it  shows  atrophy  with  the  general  manismus 
vi  6k\  age.  This  atrophy  of  old  age,  when  it  occurs,  is  a  part  of  the 
procoK  of  general  senile  involution. 

The  heart  of  an  adult  man  weighs,  on  the  average,  ten  to  twelve 
oonoeB;  of  a  woman,  eight  to  ten  ounces.  In  disease  processes  the 
boart  usually  undergoes  hyi)ertrophy  and  the  enlargement  is  com- 
to  overcome  obstacles  to  the  circulation  of  blood.  When 
ooOTBe  of  time  the  heart  muscle  has  exhausted  itself  in  this 
it  stxfPere  degeneration  of  various  kinds.  With  the  substitu- 
of  moacaLir  by  fatty  or  other  inert  tissue,  the  heart  loses  it« 
of  resistance.  The  chambers  of  the  heart  expand,  and  the 
Iwart  is  said  to  suffer  dilatation.  So  that  in  the  subsequent  course 
of  the  disease,  whUe  the  heart  muscle,  being  sulistituted  by  fat,  is 
actaaDy  lost,  the  heart  itself  is  not,  as  a  rule,  reduced  in  size  but 
remains  larger  than  normal. 

Nerertheless  in  certain  cases  there  may  be  absolute  reduction  in 
volume  and  sometimes,  CK^wcially  in  the  course  of  wasting  diseases, 
tlie  heart  undergoes  actual  atrophy. 

The  atrophy  may  be  general  and  concern  the  whole  heart,  or  local 
and  affect  only  parts  of  the  heart.  The  process  may  be  limited  to 
the  papillary  muscles.  Morgagui,  Bums,  and  Chomel  reported  cases 
IB  vhich  the  heart  was  reiluced  to  one-half  its  normal  volume.  Bel- 
liagham  re^n^rted  a  case  of  congenital  smallness  f;f  the  heart.  Other 
are  recorded  in  the  section  on  Congenital  Defects.  Bouillaud 
found  a  dimiuution  in  weight  to  135  grammes  (4  ounces).  Farell 
a  heart  whicli  weighe<i  only  3J  ounces,  and  Bramwell  cited  a  case 
in  which  the  heart  of  a  woman  who  died  of  cancer  of  the  stomach 
iTMgbfld  only  2  ounces,  2  drachms,  and  11  grains.  Finally,  Quain 
WpnrtaJ  a  case  in  which  the  heart  weighed  but  1  ounce  and  4 
diachms.  though  in  this  case  the  patient  was  a  girl  but  fourteen 
j«ai«  o(as«. 

GaMS  of  partial  atrophy  may  concern,  as  stated,  only  one  of  the 
ehambeni  of  the  heart  or  any  part  of  the  wall  of  the  heart.  Some- 
Hmwi  one  Tentricle  is  reduce<l  to  appear  as  a  mere  (ippendix  of  the 
olbear,  or  the  walls  may  be  atrox>hie<l  in  places,  as  under  the  influeixce 
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of  aneurysm  and  abscess,  so  as  to  suffer  actual  rupture.  Atrophy  of 
individual  chambers  in  the  heart  is  usually  only  relative ;  thus  a  nor- 
mal ventricle  appears  atrophied  by  the  side  of  a  hypertrophied  ven- 
tricle. But  sometimes  one  ventricle  undergoes  absolute  atrophy. 
Fereol  reported  a  cardiac  atrophy  consecutive  to  an  old  endo-peri- 
carditis,  limited  principally  to  the  right  ventricle.  Atrophy  of  the 
walls  of  the  heart  is  usually  the  result  of  an  arteriosclerotic  process. 

General  atrophy  is  induced  especially  in  connection  with  wasting 
diseases— thus  in  marasmus  from  any  cause.  Stokes  long  ago  de- 
scribed the  atrophy  of  the  heart  in  phthisis ;  Tigri  noticed  the  wast- 
ing of  the  heai-t  in  the  insane,  and  Bramwell  obser\ed  the  atrophy 
which  the  heart  undergoes  in  amyloid  degeneration  of  the  kidneys. 
Atrophy  of  the  heart  occurs,  as  a  rule,  in  cancer,  diabetes,  Addison's 
disease,  etc.  Sometimes  the  heart  wastes  from  local  cause.  Thus, 
Barlow,  Chevers,  and  Walshe  recorded  cases  of  atrophy  in  the  course 
of  pericarditis,  and  Smith  and  Porta  in  connection  with  calcification 
of  the  pericardium. 

In  this  process  of  atroi)hy  the  consistence  of  the  heart  varies.  It 
is  usually  lax  and  flabby  from  the  predominance  of  fatty  degenera- 
tion. The  myocardium  may  be  lighter,  assuming  something  of  a 
yellow  color,  or  darker  with  a  brownish  hue  from  the  accumulation 
of  pigment  matter.  The  muscular  substance  may  be  reduced  to  such 
an  extent  as  to  throw  the  visceral  pericardium  into  folds,  and  such  a 
shrunken  brown  heart,  covered  by  wrinkled  pericardium,  has  been 
likened  to  a  "  withered  apple. "  On  the  other  hand,  localized  atrophy 
may  show  much  firmer  consistence.  This  process  depends,  as  stated, 
upon  arteriosclerosis ;  and  the  atrophied  regions  may  consist  largely 
of  cicatricial  tissue.  Friedreich  described  a  general  sclerotic  atrophy, 
and  partial  cicatricial  degeneration  has  l^een  studied  as  a  special  form 
of  myocarditis,  as  a  cirrhosis  of  the  heart,  usually,  however,  in  con- 
nection with  a  general  hypertrophy. 

Symptoms. 

Atrophy  reveals  itself  rather  by  weakness  in  the  action  of  the 
heart  than  by  any  gross  or  obtrusive  physical  signs.  The  weakness 
may  be  apparent  in  the  diminished  impact  and  feeble  stroke,  in  the 
weakness  of  the  pulse,  and  especially  in  the  defective  blood  supply  to 
the  brain,  the  lungs,  and  the  kidneys.  The  weak  heart  is  found  in 
association  also  with  weakness  and  degradation  of  other  organs  and 
of  the  whole  body.  Tuberculosis,  cancer,  diabetes,  and  any  chronic 
affection  marked  by  marasmus,  naturally  wastes  the  heart  with  other 
structures,  and  an  atrophied  heart  may  be  assumed  in  most  of  these 
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conditioDS.  Feebleness  of  effort  and  early  exhaustion  indicate  weak- 
ness in  the  action  of  the  heart.  Attacks  of  fainting  and  syncope, 
confusion  of  mind,  spots  before  the  eyes,  ringing  in  the  ears,  show 
the  defective  blood  supply  to  the  brain.  The  supervention  of  short 
breathing,  with  palpitation  of  the  heart,  distress  in  the  precordial 
region  are  signs  of  defective  blood  supply  to  the  lungs ;  and  a  scanty 
excretion  of  urine  of  dark  color,  with  high  specific  gravity  and  heavy 
sediment,  shows  the  diminution  and  stasis  of  blood  in  the  kidneys. 
All  these  signs  point,  however,  only  to  weakness  in  the  action  of  the 
heart  and  are,  therefore,  more  frequently  encountered  in  conditions 
of  dilatation  which  follow  hypertrophy.  They  indicate  atrophy  of 
the  heart  only  when  found  in  association  with  diseases  which  waste 
the  substance  of  the  heart  or  in  which  they  may  be  corroborated  by 
physical  signs. 

The  physical  signs  themselves  are  few.  Insi)ection  may  reveal  a 
diminished  or  absent  impact  and  apex  stroke,  conditions  which  are 
more  distinctly  perceived  by  palpation.  These  features  have  more 
importance  from  the  fact  that  atrophy  of  the  heart  is  usually  associ- 
ated with  more  or  less  general  emaciation,  which  makes  the  move- 
ments of  the  heart  more  manifest  to  the  sight  and  touch.  Percus- 
sion shows  the  diminished  area  of  dulness  both  absolute  and  relative. 
Dulness  may  be  so  slight  as  to  be  scarcely  perceptible  at  all.  It  is 
the  dulness  which  chiefly  distinguishes  atrophy  from  dilatation,  as 
with  the  same  signs  of  weakness  dilatation  shows  increase  in  percus- 
sion dulness.  But  in  all  cases  allowance  must  be  made  for  the  con- 
dition of  the  lungs.  An  liypertrophied  heart  when  overlapped  by 
the  lung  may  show  but  little  dulness,  and  any  decided  emphysema 
may  suffice  to  obliterate  all  trace  of  dulness  in  a  heart  of  normal 
size.  The  character  of  the  sounds  of  the  heart  as  revealed  to  auscul- 
tation will  depend  altogether  ui)ou  the  condition  of  the  heart  muscle. 
Where  the  heart  muscle  is  sufficiently  strong  the  sounds  may  be  clear 
and  distinct,  the  diminution  in  force  of  the  smaller  heart  being  made 
up  for  to  considerable  degree  by  the  thinness  of  the  parietes  of  the 
chest.  Where  the  heart  muscle  itself  is  weak  the  sounds  will  be  cor- 
respondingly feeble.  In  these  cases  the  first  sound,  that  of  ventricle 
contraction,  may  be  muffled  or  absent  altogether,  while  the  second 
sound  remains  perfectly  distinct.  In  fact,  in  certain  wasting  dis- 
eases the  second  sound  is  even  more  distinct  than  normal,  and  in 
tuberculosis  the  accentuation  of  the  jmlmonic  valve  sound,  on  account 
of  adhesions  and  superficial  position  and  on  account  of  the  l>etter 
conductivity  of  solidified  lung,  is  a  sign  of  actual  value  in  the  diag- 
nosis of  the  disease. 

The  diagnosis  is  determined,  therefore,  by  the  association  of  these 
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signs :  (1)  By  the  genetic  relationflbip — that  is,  by  the  existence  of 
some  wiisting  disease;  (2)  by  the  signs  of  defective  blood  supply 
to  the  various  organs  of  the  body ;  (3)  by  the  physical  signs  on  the 
part  of  the  lieurt,  chiefly  by  tlie  diminution  in  the  urea  of  percussion 
dulnoss. 

PnOGXOSIB. 

The  prognosis  depends  altogether  upon  the  originating  niahidy. 
The  atrophy  which  belongs  to  tuberculosis,  C4incer,  diabetes,  or  Ad- 
dison's disease,  is  a  grave  sign.  The  condition  of  the  heart  is  an 
actual  criterion  of  the  imminence  or  degree  of  danger.  Thus  a  small, 
weak  heart  makes  the  prognosis  bad  in  tuberculosis,  and  atrophy  of 
the  h€)art  iu  any  wasting  disease  of  progressive  character  is  a  si<jnnin 
mail  omitm;  but  the  atrophy  which  occurs  in  the  course  of  any  pro- 
tracted infet^tion,  or  which  sets  iu  early  in  the  history  of  tul>eroulo8iu, 
may  bo  relieved  entirely  in  the  course  of  time  with  convalescence  and 
recovery  from  these  diseases.  This  is  especially  true  of  the  jiartial 
atrophy  which  develops  in  long-continued  cases  of  ty])hoid  fever  and 
rheumatism,  and  esjyecially  in  the  wasting  i)roce8see  which  some- 
timefl  occur  early  in  tnliert^nlosis  and  which  are  checJced  by  cJiange  of 
climate  or  by  the  timely  and  properly  graded  use  of  tuberculin. 

Tre.\tment. 

The  treatment  of  atrophy  of  tlie  heart  ia  a  matter  of  address  to 
the  cause  of  the  condition  with  sustentation  of  the  general  strength, 
and  stimulation  of  the  heart  itself,  especially  by  strychnine,  roboraut 
diet,  pleasure-exciting  emotions,  sunshine,  and  fresh  air. 


Hypertrophy  and  Dilatation. 

The  recognition  of  hypertrophy  of  the  heart  during  life  dates 
from  the  discovery  of  Aueubrugger,  whose  **Inventum  Novum,"  pub- 
lished in  1761,  made  it  possible  by  percussion  to  outline  the  limits 
of  the  heart.  This  communication,  as  state<l  elsewhere,  found  no 
general  adoption  until  the  forgotten  work  of  Auenbrugger,  written  in 
Ljitiu.  wiw  resiiscitiitod  in  French  dress  by  Corvisart  in  1811.  By 
Uae  use  of  this  moans  of  study  Corvisart  was  able,  as  ho  declared, 
to  diagnosticate  hydroi)S  pericardii  and  aneurysm  of  the  heart,  by 
whicli  was  understood  what  we  now  know  as  dilatation.  Corvisart 
was  then  able  to  recognize,  as  Auenbrugger  had  before  him.  liypei^ 
trophies  and  dilatations.  By  the  time  of  Stokes  (1850)  it  began  to 
be  possible  to  separate  these  conditions.  Every  clinician  became 
familiar  with  the  cases  of  hypertrophy  which  ensued  in  the  course  of 
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falve  Imiona,  and  with  ibe  dilatatiou  which  was  consecutive  to  the 
^pertrophy.  But  as  long  ago  as  1827  Richard  Bright  )uid  caUed 
ion  to  an  enUrgenient  of  the  heart  which  occurred  in  the 
of  disease  of  the  kidueys,  and  as  earlv  as  185(i  Traulw  had 
doToCed  special  attention  to  this  subject  and  had  i>ointed  to  enlarge- 
of  the  heart  an  a  sigu  of  Bri^ht's  disease.  The  study  of  the 
of  this  rebitionship.  or  of  the  dependence  of  hyi>ertrophy  of 
the  heart  upon  occlusion  in  the  kidneys,  led  directly  to  tlie  reeogni- 
lioD  of  arleriosclorosis,  or,  as  it  was  called  later  by  the  English  ol>- 
aerreni,  Gull  and  Sutton,  arterio-capillary  fibrosis,  as  a  condition 
whu:li  pots  olistacles  in  the  way  of  the  circulation  and  leads  as  a 
aeoeaBary  consequence  to  hyi)ertrophy  of  the  heart.  As  it  was  soon 
aeeo,  however,  that  either  condition  may  exist  without  the  other,  a 
narked  hypertrophy  without  arteriosclerosis,  or  an  exquisite  arterio- 
ademRiH  witliout  any  hyjwrtrophy,  Traulw  came  to  the  conclusion 
that  one  condition  did  not  m^cessarily  cause  the  ctlier  but  that  l>oth 
might  bu  effects  of  a  common  cause. 

^'  tiv  of  the  heart  was  noticed  also  in  the  course  of  preg- 

Ob:  iier  in  1850,  and  the  condition  seemed  t(5  be  established 

by  the  French  olmervers,  especially  by  Meniere  and  Jacquemier. 
Bt!'  "  '  rdl  thn-w  doubt  uimiu  the  existence  of  hypei'tro]>hy  in  this 
ct'E  y  attributing  the  increase  in  dulness  to  the  higher  stand 

of  the  diaphragm  and  protrusion  of  the  heart  against  the  wall  of  the 
duat.  This  objection  seemed  tt>  have  been  verified  by  Lohlein,  so 
Ukat  theTe  was  a  general  inclination  to  surrender  the  view  until  it  met 
with  n-advocacy  by  Bollinger  a  few  years  ago. 

SiDOO  Bauer  (1860)  rejxirted  a  uuml:>er  of  cases  of  simple  hyper- 
trophy, and  Da  Costa,  in  18fi7,  noticed  the  effects  of  irritation  of  the 
heart  in  army  life,  the  fact  that  the  heart  may  undergo  hypertrophy 
ipesxleiit  of  any  obstacle  to  the  circulation  in  the  heart  itself — that 
independent  of  any  valve  lesion — has  been  universally  established. 
Three  cases  of  enlargement  of  the  heart  in  which  the  increase  in 
cannot  bo  attributed  to  any  obstacle  in  the  heart  itself  are 
iiiapprt>priat<*ly  distinguished  as  idiopathic  hypertrophies. 
term  is  a  misnomer,  from  the  fact  that  in  most  cases  the  cause  of 
Ibe  cooditiou  can  K*  determined  as  something  which  raises  the  blood 
praaaore  AIhI  iu  this  way  opposes  the  work  of  the  heart.  In  some 
narnr.  it  is  true,  tiie  cause  of  hypertrophy  remains  concealed;  these 
eaaea  might  l>e  said  to  be  cryptogenetic;  bnt  in  no  case  may  the 
hypertrophy  be  considore4l  as  essentially  autochthonous  or  idio- 
ie;  thewe  are  terms  which  should  now  l>e  Al)olished  in  the  etiol- 
'  -' iise.  Tlie  term  "  iwriphera!  hypertrophy"  su|^gested  by 
1  iigliah  writers  is  too  inexact  for  adoption  in  our  day.     Cn- 
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fortuixately,  the  term  idiopathic  liypertropliy  has  become  so  thor- 
oughly incorporated  into  the  history  of  medicine  to  express  an  en- 
largement independent  of  disease  of  the  heart  itself  that  use  must 
still  be  made  of  it  in  describing  the  condition. 

As  observations  multiply  it  is  seen  that  so-called  idiopathic  hyper- 
trophy, so  far  from  being  rare,  is  of  very  common  occurrence.  A 
number  of  cases  were  reported  in  the  beginning  of  the  seventh  decade 
of  this  century  by  Meyer,  Da  Costa,  Clifford  Albutt,  and  Thum. 
Fraentzel  reported  19  cases  of  dilatation  and  hypertrophy  which 
occurred  in  consequence  of  the  strain  of  the  campaigns  of  1871. 
Schmidbauer  and  Athmann  found  the  affection  very  frequent  in 
Munich.  Bollinger  attributed  the  frequency  of  this  hyperti'ophy  of 
the  heart  in  Munich  to  the  plethora  caused  by  the  excessive  inges- 
tion of  beer.  In  fact,  the  condition  has  now  become  so  frequent  that 
while  in  older  text-books  this  hypertrophy  was  given  but  scant 
description,  it  is  now  considered  at  even  greater  length  than  the 
hypertrophy  from  valvular  disease. 

The  heart  of  the  adult  weighs,  on  the  average,  from  300  to  400 
grammes.  It  is  said  to  be  hypertrophied  when  it  weighs  400  to  450 
grammes,  and  cases  have  been  recorded  in  which  the  heart  has 
weighed  1,000,  1,250,  and  even  1,700  grammes.  These  figures  trans- 
lated read :  The  heart  of  a  man  weighs  on  the  average  about  9  ounces, 
of  a  woman  8  ounces.  Anything  over  12  oiUnces  in  a  man  and  over 
10  ounces  in  a  woman  constitutes  hyi)ertr(>phy.  Usually  a  hyper- 
trophied heart  weighs  from  15  to  25  ounces.  Metcalfe  reported  a 
case  of  hypertrophied  heart  weighing  42  ounces.  King  a  case  in 
which  the  heart  weighed  44^  ounces,  Gibb  a  case  in  which  the  heart 
weighed  46  V  ounces,  Alouzo  Clark  a  heart  which  weighed  57  ounces, 
Beverley  Robinson  a  heart  which  weighed  53  ounces,  and  Stokes  a 
heart  which  weighed  64  ounces. 

The  thickness  of  the  wall  of  the  left  ventricle  in  the  adult  is 
from  9  to  12  mm.,  of  the  right  ventricle  from  4  to  5  mm.,  so  that  a 
thickness  of  15  to  16  mm.  in  the  wall  of  the  left  ventricle,  and  of  7  to 
8  mm.  in  the  wall  of  the  right  ventricle,  would  constitute  an  hyper- 
trophy. Anything  above  4  to  5  mm.  in  thickness  constitutes  a  con- 
siderable hypertrophy  in  the  wall  of  the  auricles.  The  microscopi- 
cal measurements  by  Hepp  of  normal  and  hypertrophied  muscular 
fibres  seemed  to  jjrove  that  in  tlie  jjrocess  of  hypertrophy  the  fibres 
are  actually  increased  in  number,  and  that  the  increase  in  volume 
is  due  chiefly  to  increase  in  number  and  not  to  increase  in  size. 
But  upon  this  point  authors  differ.  The  older  observers,  Vogel, 
KoUiker,  Forster,  Lebert,  Hyrtl,  Rokitansky,  believed  in  the  aug- 
zueutation  in  the  number  of  fibres — that  is,   they  attributed  the 
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>pby  to  a  L>' perplaaia.  He'schl  believed  in  the  new  forma- 
Ciob  of  tibres.  Robin,  Wedol,  Bec-quf  rel,  Paget,  ami  Zenker  sbowod 
lo  fibres  of  the  heart  actually  increased  in  thickness  in  the  proc- 
L\i)ertro])h>'.  Ziehjuku  sepjinit^^tl  tlie  fibres  in  four  dilTerent 
pftrtB  of  the  heart  and  made  comparative  studies,  claimiuK  that  the 
fibres  in  the  by  pertrophieil  parts  were  but  very  little  larger,  were  in  fact 
■IflMwi  the  same  size  as  the  normal  fibres.  Goldeuber^  kis  investi- 
gations found  the  heart  fibres  decidedly  increased  iu  thickness  and 
maintains  that  the  estimate  of  Hepp  is  too  small,  because  it  was 
madi}  n|>on  the  heart  of  an  emaciated  woman.  Audeoud  and  Des- 
ttMsbcM,  in  reviewing  these  statemeDts,  couclude  that  the  chief  ele- 
awnt  m  byi>ertropby  is  increase  in  the  volume  of  pre-existent  fibres; 
the  hypertrophy  chiefly  concerns  the  interstitial  tissue,  and  in  this 
intantitial  hyperplasia  the  muscular  tissue  is  destroyed  rather  than 
inereaaed,  as  only  vestiges  of  it  can  l)c  found  in  the  form  of  atro- 
phied fibres. 

The  heart  may  be  hypertrophied  in  its  entirety,  that  is,  in  all  its 
or  only  in  certain  parts.  Where  obstruction  is  offered  in  the 
of  the  general  circulation  it  is  the  left  ventricle  which  nnder- 
goea  hypertrophy ;  when  the  obstruction  is  in  the  lungs,  whether 
direct  or  indirect  (as  in  the  case  of  insufficiency  of  the  mitral  valves), 
tfaa  riglit  vr^utricle  enlarges.  The  auricles  enlarge  in  the  face  of  a 
steDoain  at  the  anricido-ventricular  orifices.  Tliua  hypertrophy  may 
be  general  or  i^rtial.  Amburger  reported  the  case  of  a  colossal 
heart  iti  which  the  enlargement  affected  the  right  ventricle  exclu- 
cirely,  the  left  ventricle  being  attached  to  it  like  an  appendix. 

Hypertrophies  of  the  heart  may  be  divided  into  the  following 


(1)  Hyi>ertrophie8  due  to  ol>stacle  in  the  heart  itself.     This  con- 
dition is  typically  represented  in  lesions  of  the  valves. 

(2)  Hypertrophies  due  to  increase^l  resistance  in  the  vascular  sya- 
aa,  for  example,  in  arteriosclerosis. 

('^)  Hypertrophies  due  to  diseases  of  the  heart  muscle  itself,  from 
infection,  orcT-atraiu,  degeneration,  etc. 

(4)  Hypertrophies  due  to  affection  of  the  nervous  system. 


/.  Hjfpertrophtj  from  Falvv  Lt^ioru 

Thta  form  of  hypertrophy  is  the  overgrowth  of  tissue  which  occurs 
iaany  organ  calliMl  upon  to  do  extra  work.  Forget  speaks  of  the 
hypertrophy  due  to  an  obstacle  as  a  "retro-hypertrophy"  and  com- 
parm  it  to  tliat  which  (XM^ra  iu  the  bladder  in  the  face  of  an  obsta- 
cle in  the  urethra,  that  of  the  stomach  which  occurs  wheu  there  is  an 
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obstacle  at  the  pylorus,  or  in  the  oosopbagns  or  intestine  ))ebind 
strioturoa.  Bean  calls  tLia  byi)ertrophy  providential.  Hypertrophy 
in  the  heart  is  moKt  commonly  seen  in  the  right  ventricle  in  the  proa- 
ence  of  insufficiency  of  the  mitral  valves.  Endocarditis  is  the  most 
common  cause  of  valve  disease,  and  endocarditis  attacks  by  preference 
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the  mitral  valve,  iiffecting  it  in  such  a  way  as  to  render  it  incompe- 
ttint,  so  that  the  blood  which  should  all  escape  from  the  left  ventricle 
thron^h  the  aorta,  regurgitates,  some  of  it,  through  the  left  auriculo- 
ventricular  orifice  into  the  left  auricle.  Under  this  increase  of  pres- 
sure the  left  auricle  is  distended  and  for  a  short  time  overcomes  the 
difficidty  by  hyi>ertrophy  of  its  structure.  Bnt  the  auricle  soon 
yields  and  is  no  longer  able  thoroughly  to  exi>el  its  contents.  In 
this  way  the  blood  pressure  is  increased  in  the  whole  domain  of  the 
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pnlmomc  veins,  in  the  lung  capillaries  and  in  the  pulmonary  artery. 
Under  this  increase  of  pressure  the  right  ventricle  enlarges  and  by 
reason  of  the  increase  in  number  and  size  of  its  muscular  fibres  is 
able  for  a  long  time  to  overcome  the  obstacle  in  the  pulmonary 
artery.     Such  an  hypertrophy  is  said  to  be  **  compensatory,"  and  so 


Pio.  4.— HTpertrophj  (or  DflAtatlmi)  of  the  Right  Ventricle;  Pulsatton  at  the  Eptgastrtum. 


long  as  it  continues  intact  it  entirely  counteracts  the  effect  of  the 
lesion  in  the  mitral  valves. 

Under  this  hypertrophy  the  right  ventricle  becomes  as  thick  and 
strong  as  the  left ;  sometimes  tlie  right  ventricle  exceeds  the  left,  so 
that  the  normal  relation  to  the  heart  is  changed.  In  this  way  the 
right  ventricle  forms  the  apex  of  the  heart,  and  as  the  right  ventricle 
reaches  over  into  the  right  side  of  the  chest,  the  increase  in  dulness 
is  apparent  at  and  beyond  the  right  border  of  the  sternum. 
Vou  IV.— « 


82 


WHTTTAKER— DISEASES  OF  THE  HE.\RT  AND  PEBICABDHTM. 


When  the  obstacle  to  the  circulation  is  offered  at  the  aortic  valve, 
it  is  the  left  ventricle  which  undergoes  hyi)ertrophy.  When  the 
lesion  is  of  such  character  as  to  permit  rei^rgitation,  the  left  ventri- 
cle enhirf^es  often  to  an  enormous  extent,  to  constitute  the  condition 
which  is  sometunes  distinguished  as  the  cor  hovitmjn.  The  whole 
chest  wall  may  bo  agitated  undor  the  powerful  contractions  of  the 
enormously  tlist-onded  left  ventricle.  The  area  of  dulness  increases 
to  tlie  left  and  the  apex  of  the  heart  may  be  carried  outward,  even 
as  far  as  the  axillary  line. 

Those  various  hy^ieiirophies  may  remain  for  a  long  time,  and 
may,  as  stated,  thoroughly  comi>en8ate  the  valvolar  defects.  But 
sooner  or  later  they  must  give  way.  When  no  accident  supervenes 
and  the  heart  is  subject  to  no  overstrain  in  the  way  of  physical  exer- 
tion or  emotional  distress,  compensation  may  continue  until  the 
changes  of  old  age  make  themselves  apparent  in  additional  demands 
which  the  heart  is  no  longer  able  to  fulfil.  Usually,  however,  the 
compensation  is  broken  sooner,  especially  by  some  intercurrent  dis- 
ease and  the  hypertrophy  begins  to  give  way.  The  heart  muscle 
now  uudergocH  degenerative  chiiugc.  It  loses  its  power  to  ovennime 
obstacle-s,  yielding  gradually  under  the  distention  of  its  walls.  When 
the  hejirt  is  thus  no  longer  able  to  overcome  the  defects  or  obstm'leH 
in  the  circulation,  it  l>ecome8  incompetent,  the  cavities  of  the  heart 
are  enlarged,  the  walls  are  thinned  and  the  heart  is  said  to  suffer 
dilatation.  The  interestiog  x>rnblem  in  all  cas4^s  is  the  recognition 
of  the  beginning  incompetence,  that  is,  of  the  beguiuiug  dilatation  of 
the  heart.  In  many  cases  hypertrophy  continues  8<i  pronounced  jind 
complete  as  entirely  to  com|>ensat6  tlie  lesion  in  the  heart,  so  that  an 
individual,  ospecijilly  in  younger  life,  may  be  f(tr  years  the  subject  of 
valve  lesion  while  the  condition  remains  unsuspectj»d  until,  us  states]. 
Bome  unusual  strain,  some  iutercurront  disefL.se,  may  then  make  mani- 
fest the  latent  lesion  of  the  heart.  A  good  hypertrophy  is  a  guaranty 
of  compensation,  and  beginning  dilatation  is  a  sign  of  danger.  This 
subject  wiU  be  studied  further  in  the  section  on  Valvular  Disease. 


//.  Hypertrophy  due  to  Increased  Resistance  iu  (fie  Vasadar  System. 

(a)  Comjetittal  Cotitradiem  of  (he  Aoriw  Systan, — ^The  size  of  the 
Arteries  varies  in  different  indivitluals.  The  vascular  system  is 
usually  apportioned  to  the  size  of  tlic  individual  and  the  wants  of  the 
tlasues.  Moreover,  as  the  lieart  is  a  development  of  the  vascular 
system,  this  organ  <^orresponds  in  size  and  power  to  the  demands  of 
the  tissues  and  the  size  of  the  vessels.  But  sometimes  this  proixir- 
tion  is  distiirbed.     The  disturbance  occurs  most  frequently  as  the 
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resaJt  of  diBease.  The  coutraction  which  results  from  the  processes 
of  artenoHclerotiis  constitutes  u  most  import^int  chapter  in  the  history 
^«l  hypertrophy.  More  rarely  the  contractiou  of  the  ai-terial  system 
congenitaL  In  any  ojise  the  reduction  in  size  of  the  vascular  sys- 
tem woold  Lave  the  same  effect.  It  would  oppose  an  obstacle  to  the 
etreablion  of  the  bloo<l  and  thus  load  to  hypertrophy  of  tlie  heart. 

Congtnitnl  Vontvocfiun. — Morgagui,  in  his  familiar  work  on  the 
"t^te  and  Causes  of  Disease,"  described  exqnisite  cases  of  narrow- 
Deas,  "angu^tia/'  and  Meckel  (1755)  observe^l  hypertrophy  of  the 
Iwart  ID  con8e(}ueueo  of  the  defect.  Virchow  (1872)  devoted  especial 
attentioD  to  the  study  of  the  subject  and  associated  congenital  nar- 
ol  the  aorta  with  chlorosis. 


FraentzeJ  re{>orted  a  case  which  was  strikingly  illustrative  of  the 
condition,  where  the  diagnosis  was  made  in  life  au<l  where  the  hyper- 
trophy of  the  heart  coulil  be  followed  in  its  gru<lual  development.     A 
it,  rigorous-looking  man,  aged  tliirty-four,  V\v  occupation  a  gar- 
»r,  entenni  the  ClmriU^  to  be  relieved  of  dyspntra,  paljutation,  and 
COQgb  with  bloody  8i>utum.     The  droi)sy  wiis  confined  to  the  legs. 
L'There  was  »(»iue  cyan*»8i8  of  the  face,  and  such  severe  dyspno-a  as  to 
^iwce00itate  the  u])right  (MiHture.     The  patient  stated  that  he  had  been 
^Qtnpelled  to  give  up  military  senice  and  to  desist  from  his  work  on 
•Accnantof  the  palpitation  and  dys[inu'a  which  supervened  ui»on  every 
effort-     The  heiirt  was  found  in  a  state  of  marked  hypertroi>uy.     The 
kr>ejE  Ktrurk  in  tliesixth  iutercost»d  H]}Hre,  two  and  one-half  inches  out- 
'  ft  mammillary  line.     The  imjiact  of  tlie  heart  was  as  great 
tl  a  occurs  in  insntlicienry  of  thojiortic  valvps.     Thednlness 

'CXtGiMhxl  from  thf  apes  stroke  to  the  right  border  of  the  sternum.  The 
•aancls  of  tlie  h^nrt  wcm  intense  and  clear.  The  radial  artery  was 
Barrow,  Cftooo^  and  thick-walled,  as  were  also  the  carotids  and  crurals. 
i*<-ondifinn  had  attracted  no  particular  attention  in  youth,  but  as 
^Mr  1  the  |uitient  found  himself  incapable  of  militai'y  duty  and 

oYhiM-i   «.'ik  in  civillife.     After  treatment  by  rest  and  digitalis  the 
patient  left  the  hosiutal.  but  was  comffelle<l  to  return  in  the  course  of 
months.     The  symptoms  were  now  all  more  severe.     The 
1  :i  was  more  continuous,  the  hydni]»H  more  extensive.     The 
'1  Hputum  showed  the  existence  of  hemorrhagic  infarction 
■\'r<.     At  the  autoiisy,  which  occurred  in  the  course  (tf  a 
fnc  it  was  found  enormously  dilated  in  every  din'ction, 

bat iiow#»cl  no  changes  whatever.     The  i^ajnllary  muscles 

were  elongated  and  thickened;  the  coronary  arteries  were  clear, 
bat  tb4>  aorta  from  its  beginning  was  unusually  narrow.  There  was 
difFose  t^clenjsis  of  higli  tlegrcM?,  with  gelatinous  plm^nes  in  the 
i*rtT"T*  ThU  condition  was  marked  in  the  ascending  aorta,  in  the 
atrh,  ant]  in  tlu^  alxlominal  a<irta,  where  the  sclerotic  process  ceased 
:fmth«r  Boddenly.  EnorniouK  homorrhagie  processps  together  with  an 
tttttssmk  o*(]enia  were  olmt^rvt-il  in  the  lungs.  The  diagnosis  which 
had  been  made  in  life  was  thus  established  in  every  particular. 
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Penzoldt  reported  two  coses  of  the  same  kind.  One  was  that  of  a 
young  girl  who  succambcd  to  heart  diseaae  with  cedema.  In  this 
case  there  was  found,  l>esides  a  sli^lit  mitral  iDSufficieucy  which 
could  not  account  for  the  BvmptomH,  a  considerable  dilatation  and 
hypertrophy  of  the  left  ventricle  and  a  distinct  contraction  of  the 
aorta.  The  otiier  was  that  of  a  young  robust  soldier,  who  had  to 
give  up  his  post  in  a  cavalry  regiment  on  account  of  henrt  failure 
from  dilatation.  Here,  too,  there  was  found  abnormal  uarrownenH 
of  the  aorta.  In  the  case  of  the  soldier  the  condition  had  been  a^^gra- 
vated  by  the  ingestion  of  beer,  but  the  dangerous  symptoms  had 
supervened  only  after  the  strain  of  military  service.  This  subject  has 
also  been  considered  in  the  section  on  Congenital  Anomalies. 

(b)  Hyperirtipliij  ff'um  AricrioHclenm^. — This  foriii  of  liyi)ertroi)hy 
finds  its  most  frequent  illlustration  in  the  so-called  physiological 
changes  of  old  age  iiud  in  tlie  enlargement  which  occurs  in  the  course 
of  certain  forms  of  Bright's  disease  of  the  kidneys.  As,  however, 
nephritis  acts  also  in  other  wnys,  the  connection  l)etween  disease  of 
the  heart  and  that  of  the  kicbiey  may  Iw  resen'ed  for  special  con- 
sideration. Arteriosclerosis  is  a  ilegenerative  change  in  which  the 
oelluhir  elements  of  the  capillaries  and  finer  vessels  are  partially  or 
completely  destroyed,  the  prntoplttsm  suffering  hyaline,  fatty,  ami 
atheromatous  change.  The  blood-vessels  assist  the  hejirt  in  the  cir- 
culation of  the  blood;  in  fact,  the  blood-vessels  are  alone  capable  of 
circulating  the  blood.  The  recoil  of  tlie  arteries  ui>on  the  colunm  of 
blood  propels  it  mainly  in  the  direction  of  the  circulation  on  account 
of  the  closure  of  tlio  valves  at  the  orifice  of  the  main  trunks.  This  is  a 
force  which  is  felt  only  in  the  larger  vessels.  Degenerative  changes 
in  the  smaller  vessels  interfere  with  the  pr<K*e8H  of  i»8inosis  and  thus 
directly  increase  the  blood  pressure.  This  increase  of  blood  pres- 
sure under  the  general  urteriosclerosis  of  age  accounts  for  the  en- 
largement of  the  heart  which  is  so  common  in  old  people.  The  hy- 
pertrophy of  the  heart  in  old  age  is  comi»eusatt>ry  in  the  same  sense 
as  in  valvular  lesions.  The  increase  in  the  size  of  the  ventricles 
enables  the  heart  to  overcome  the  ol>stacles  in  the  course  of  the 
smaller  vessels.  This  increase  in  the  size  of  the  heart  in  the  aged  is 
possible  only  under  a  favorable  nutrition,  but  as  Leichtenstem  has 
shown  that  haemoglobin  is  always  increased  after  the  age  of  sixty,  it 
is  evident  that  age  in  itself  furnishes  certain  factors  which  favor 
hypertrophy  of  the  heart. 

Charcot  commented  ui>on  the  fact  that  while  every  other  organ  in 
the  body  shrinks  in  volume  in  advancing  years,  the  heart  preserver 
its  natund  size,  and  in  some  cases  undergoes  a  real  hypertrophy, 
Cohnheim  also  noticed  the  fact  that  the  heaii  of  old  persons  does  not, 
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A  rale,  participate  in  the  general  atrophy  of  the  body  and  espe- 
ly  of  the  mnsc^les,  but  rather  iucreasea  in  mass  and  volume.  The 
writer  wouUl  subscribe  to  the  view  of  Benneke,  who  believed  that  those 
iDdiridualft  had  the  beet  chance  to  i*each  advanced  life  who  are  natu- 
rally endowed  with  strong:  hearts,  and  that  age  is  not  a  yxiasible  in- 
heritance of  all,  but  only  a  select  few  destined  to  it  fi-om  birth,  not^ 
withBtikndinu  the  fact  that  Balfour  cites  this  view  only  to  refute  it 
with  the  declaration  that  he  has  seen  too  many  weak  hearts  and  even 
h^JirtA  mechanically  ilefective  attain  advanced  age  to  lie  able  to  regard 
Uie  idea  aa  even  approximately  true.  For  arteriosclerosis  is  the 
noHi  pruuouuco<]  (acUiT  in  tlie  prticesH  of  senile  involution.  Tlte  so- 
oiDed  natural  death  occurs  by  some  process  of  arteriosclerosis. 
An>thinf!  which  favors  the  development  of  arteriosclerosis  precipi- 
iatu«  the  changes  of  age.  These  causes  are  chiefly  hard  work,  alco- 
syphilis,  Bright's  disease,  diabetes,  gout,  saturnism,  and 
?liica1  iuduenr«s.  The  changes  of  arterioscleinsis  are  caused 
by  the  action  of  toxins  can*ied  to  the  blood-vessels  through  the 
rmgm  Tumimm.  These  changes  may  l)e  produced  at  once,  as  in  the 
cirarse  of  the  acute  infectious,  or  may  be  induced  gradually  in  the 

[xutmui  of  a  chronic  infection  like  syphilis,  or  they  may  creep  on 
vary  insidiously  as  the  result  of  defective  nutrition  from  any  cause. 
The  t'vils  of  jirterioHcWosis  are  hiugest  counteracted  by  a  strong 
action  of  tlie  heart.  It  must  he,  therefore,  that,  other  things  being 
wjaa),  the  strong  heart  makes  the  individual  fittest  to  sundve. 

{c)  Hyfyrrtntphy  in  ikmneque net- of  Muscular  Effort  ( Hard  Work). — 
An  already  stated  tlie  heaii-  corresponds,  not  only  in  size  but  also  in 
foroe,  to  the  deinands  of  the  tissues.  The  study  of  comparative  anat- 
omy shows  that  Uie  size  of  the  heart  increases  in  proportion  to  the 
ix  effort.     Bollinger  made  a  numl>er  of  these  investigations, 

ijJiowing  that  animals  which  have  to  furnish  enormous  muscular 
powrr.  and  certain  birils  distinguished  by  velocity  and  long  duration 
nf  flight,  are  eiidoweil  with  larger  development  of  the  heart  muscle. 
TL**  uniiilleKt  heart  amttiig  birds  is  ftmnd  in  the  heatJipout,  4.09  per 
thotsdand.  This  animal  lives  a  quiet  and  comfortable  life  on  the 
iwrth.  The  buzzard,  a  la/y  binl  of  prey,  which  only  hunts  mice, 
etc,  abowH  8.02  to  8.30  jier  thousand  heart  weight.  The  goose 
shown  8,  the  fiartrldge  ^.17,  and  the  weight  rises  through  the  scale, 
iMoording  to  tlie  velocity  and  duration  of  flight,  up  to  the  thrush, 
whn«*'  heart  weighs  !2f*.<j  i»er  thousand  of  botly  weight.  The  horse, 
dtjg,  chamois,  hare,  and  deer  show  relatively  heavy  hearts.  That  of 
the  deer,  for  instance,  is  twice  as  great  as  tliat  of  man.  Miiller 
pP7vo<l  that  liypcrtrophy  chiefly  concerns  the  muscle  of  the  left  ven- 
tricie  in  draught,  running,  and  hunting  dogs  in  conseciueuce  of  excea- 


WHTITAKER— DISEASES  OF  THE  HEABT  AND  PEBICARDIUIC. 

re  bodily  strain.  The  same  increase  in  volume  occura  in  man  in 
correspomleiK-e  with  tlio  cbiiructer  of  the  work.  Thus  Baiicr  calleil 
attention  to  the  hypertrophy  of  the  heaii  iu  the  woodcntters  of  the 
mountains,  the  mountain  clini)>cr8,  linnters,  otr.  In  rlimliiug  moun- 
tains a  man  becomes  breathlens  because  of  momentary  inHufficieucy 
of  tlie  heart,  but  a  uhort  reHt  sutticos  to  restore  tlio  huurt  to  i>er- 
fect  capacity.  The  difference  in  individuals  in  this  regard,  the  abil- 
ity to  make  Huatiined  or  powerful  effort  dei>enda  to  a  large  ext(^nt 
upon  the  condition  of  the  heart  muscle.  For  a  time  the  heart  draws 
more  upon  its  reserve  force.  This  supply  suffices  for  extraordinary 
demands  made  for  a  short  time.  When  this  supply  no  longer  suffices, 
the  mu.scular  fibres  multiply  in  number  and  size  to  meet  the  douiauds, 
and  the  heart  comi>eusatert  by  its  hyportroi)hy  for  the  obstacle  im- 
posed upou  the  circulation  by  the  general  contraction  of  the  muscles. 

(tennaiu  See  speaks  <^f  the  hyj>ertrophy  of  the  heart  in  working- 
men  as  the  cftttr  thi  (rava'd,  which  he  observed  in  vocations  re<tuiring 
&  sustained  effort,  as  iu  blacksmiths,  porters,  musicians  who  play 
wind  instruments,  soldiers  untler  forced  marches,  etc.  Excessive  or 
sustained  contniction  strains  the  heart  ami  interrupts  the  circulation 
of  the  blood,  but  this  evil  is  counteracted  by  the  dilatation  of  the 
vessels  which  takes  place  iu  exercise.  Oliver's  studies  with  the 
arteriometer  illustrate  the  feeding  of  the  brain  and  Innly  by  this  pro- 
oees.  But  the  gymnast,  the  ball-plikver,  and  the  bicycle-rider  furnish 
a  contingent  of  cases  of  excessive  muscular  contraction,  and  often  of 
heart-strain,  hypertrophy,  find  exhaustion. 

In  any  case  the  demand  may  be  at  some  time  exC'essivc.  The 
individual  will  then  suffer  from  an  acute  over-strain  r)f  the  heart, 
which  shows  itself  iu  the  signs  uf  iusutlicieucy.  StJmetimes  the 
heart  is  pamlyze<l  outright.  The  individual  may  succumb  to  heart 
failure.  This  accident  is  especially  liable  t>  Huj>ervene  when  esctra- 
onlinary  demands  are  made  ui>ou  a  lieart  wenki'iied  from  any  cause. 
In  other  cases  the  individual  may  recover  but  incompletely  and  be 
left  with  a  weakened  he^Lrt.  8uch  a  heart  is  sometimes  said  to  be 
"irritable." 


Fraentzel  records  the  case  of  a  powerful  hod  carrier  who  was 
distinguished  above  his  fellows  by  his  herculean  strength.  They 
could  carry  regularly  but  thirty -six  stones,  each  one  weighing  seven 
and  a  half  pounds,  while  he  could  carry  six  stones  more.  Thus 
while  they  carried  two  hundretl  and  seventy,  he  carried  three  hundred 
and  tifteen  p*)uuds.  One  day  he  loaded  himself  up  with  six  stones 
mom  than  usual,  and  on  lifting  this  weight  he  was  suddenly  seized 
with  a  pain  in  the  left  side  of  thi»  chest  radiating  to  the  arm,  bo 
intense  as  to  c<n\\\\^A  him  to  drop  his  hod  and  stop  work.  Hereupon 
he  was  affected  with  dyspncea  and  palpitation  to  such  degree  as  to 
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mder  it  difficult  for  him  to  reach  his  home.  This  distress  ho  axd- 
hnd  for  66veral  weekd,  finding  no  mat  day  or  uight,  when  he  vas 
htoagfat  to  the  hospital  affected  with  dropsy.  He  recovered  in  the 
of  sixteen  weeks  and  returned  Ut  his  work  and  gradutilly  in 
eoujise  of  several  months  was  restored  to  his  original  health  and 
Then  uikju  some  sulwpqueut  occasion  he  again  louded 
UokMlf  np  with  more  than  the  usual  amount,  when,  as  he  lifted  hia 
load*  he  was  suddenly  seized  agnin  with  the  same  pain.  He  fell  to 
Ab  Ktuund  aud  could  hv  cnrriod  to  his  house  only  in  the  course  of 
•a  boor.  Here  he  suffered  the  moat  intense  dysimtea  and  became 
affected  with  a  general  anasarca.  He  came  to  the  hospital  on  the 
wnt  day  affected  with  cough  and  the  feeling  of  great  distress  in  the 
rhtwt.  On  eutry  the  dyepuata  was  so  pronounced  that  he  could  not 
down.  The  face  and  extremities  were  deeply  cyanosed,  the  fore- 
^sn\  was  covered  with  a  cold  sweat.  Cough  was  frequent  and  short 
vith  the  exi>ectoration  of  a  thin,  foamy  tluid,  lightly  tinged  with  red. 
The  slightest  motion  of  the  patient  brought  on  symjitoms  of  suffoca- 
li«m.  The  heart  was  found  extremely  enlarged  and  in  a  state  of  dila- 
tndon ;  the  apex  stroke  was  no  longer  visible  but  could  l)e  felt  at  times 
iu  the  fifth  intercostal  space.  The  first  sound  was  indistinct ;  there 
vas  exquisite  delirium  cordis,  the  pnlso  was  correspondingly 
arbythmic.  The  face,  even  the  tongue,  was  cyanotic.  The  urine 
MM  oitremely  scanty,  brown-red  in  color,  showed  a  brick-dust  sedi- 
ment, bat  no  morphotic  constituents.  The  (latient  again  made  a 
I«im:m1  recovery  iu  the  course  of  a  long  time,  left  tlie  hospital  appar- 
ently heAlthy,  but  was  nu  luuger  able  to  do  hard  wurk. 

The  writer  once  experienced  the  effects  of  acute  over-strain  of  the 
fatAri  in  the  use  of  the  forceps  in  a  case  of  extremely  difficult  labor. 
Tb^  head  had  become  wedge<l  into  the  pelvis  and  was  dislodged  only 
tUDcicr  a  supreme  effort  at  traction,  which  was  immediately  followed 
by  Use  signs  of  heart  failure  in  exJoaustion  and  faintness.  For  nearly 
a  month  any  unusual  effort  with  the  arms  or  even  the  act  of  climbing 
stain  was  attended  with  a  feeling  of  weakness  and  distress  in  the 
Mgion  of  the  heart,  ()alx)itation,  and  a  light  degree  of  dyspnoea. 

Peacock  finds  the  heart  dilated  in  many  of  tlie  miners  of  Com- 
vatL  who  after  the  heavy  hammer  work  of  the  day  have  to  climb  lad- 
ai  immrense  height  in  order  to  get  out  of  the  pit  every  evening. 

TluMC  are  tlie  cn&es  of  acute  heart  strain  where  even  the  reserve 
of  the  hc^&rt  is  rapidly  exhausted,  and  dilatation  ensues  ail  the 
morr  >>ecauHe  there  has  not  been  time  for  the  develoi>meut  of 

krpi': — ,,..., .  The  character  of  the  nutrition  makes  also  a  good  deal 
of  differexkce  in  the  development  of  these  cases.  Where  the  food  is 
ittniffic^ient  or  for  any  reason  is  not  appropriated  by  the  tissues,  the 
ksart  sharM  in  the  general  inanition,  and  anything  like  compensa- 
lory  brjMMirophy  develops  but  imperfectly  or  not  at  all.  On  the 
odier  hand,  an  excessive  food  supply  may  directly  favor  hypertrophy 
of  the  bmxt     Here  now  may  be  considered 
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((Q  Hypertrophy  in  Consequence  of  Plethora. — Any  abnormal  in- 
crease in  the  qnantifcy  of  blood  necessarily  throws  more  work  upon 
the  heart.  The  quantity  of  blond  is  dirocfcly  increased  after  every 
meal,  as  but  the  smallest  quantity,  jjerhaps  in  the  proxwrtion  of  an 
onnce  to  the  pound,  passes  directly  out  of  tho  body  by  tho  alimentary 
canal.  All  the  rest  of  the  food  and  drink  is  incorporated  into  the 
bloiHl  and  juices  of  the  body.  Where  thu  various  jiroceHses  of  life 
are  active,  the  consumption  corresponds  to  the  ingestion  and  the 
wni^ht  of  the  Xn^Xy  remains  i)racticjilly  the  same.  But  when  tho 
mode  of  life  is  more  inactive  or  sluggish,  the  quantity  of  blootl 
accumulates  to  constitute  the  condition  of  true  plethora.  The  blood- 
corpuscles  may  increase  in  number  from  four  million  to  seven  mil- 
lion to  the  cubic  millimetre,  and  the  haemoglobin  may  inc 
from  thirteen  per  cent,  to  sixteen  per  cent.  There  is  even  greater 
increase  in  the  fluid  element.  As  age  advances  the  tendency  to. 
inactivity  of  the  body  increases.  At  the  same  time  the  apx>etite, 
instead  of  being  Impaired,  is  improved.  The  tissues  actually  demand 
more  food  to  supj»ly  the  waste  of  age.  Frequently  food  is  taken  in 
excess  and  accumulations  in  the  blood  are  favored  by  a  more  pro- 
longed rest,  sometimes  by  slc^p,  after  meals.  The  increase  in  the 
quantity  of  bl(X)d  is  indicated  in  the  fulness  of  the  vessels,  in  the 
flushing  of  the  face,  headache,  in  tlie  tension  of  the  pulse,  increased 
impact  of  the  heart,  attacks  of  palpitation  and  dyspnoea.  The  en- 
largement of  the  heart  which  develops  in  these  cases  may  be  readily 
perceived  by  physical  signs.  When  ^^-ith  the  increase  in  the  quan- 
tity of  food,  whether  absolute  or  relative  to  the  wantfi  of  the  body, 
large  quantities  of  li<|nid  are  likewise  ingested,  the  condition  of 
plethora  is  all  the  more  quickly  or  fully  develoi>ed. 

Individuals  who  have  worked  hard  and  have  probably  letl  ab- 
stemious lives,  with  the  acquisition  of  a  fortune  easily  drift  into 
habits  of  luxury.  The  food  is  richer  and  more  abundant,  and  is  in- 
gested with  libations  of  wine.  These  individuals  begin  to  gain 
weight,  l>ocome  fat  and  florid,  and  soon  find  that  everj'  effort  is 
attended  with  i)aIiiitation  and  dyspncea.  The  distress  on  the  part 
of  the  heart  is  announceil  at  first  by  occasional  attacks  of  palpitation, 
as  aft«r  dining  out  or  at  some  public  banquet.  The  sleep  is  disturbed 
by  niglitmaro.  There  is  a  sense  of  fulness  about  the  head,  and  ver- 
tigo in  stooping  over,  as  to  button  tho  shoe  or  in  any  act  of  strain- 
ing, as  at  stool.  The  iudinilual  is  said  to  become  puffy  and 
patinchy.  and  by  this  time  the  hypertroi)hied  heart  is  beginning  to 
fhig  in  its  efforts  to  force  the  blood  through  the  distant  vessels.  80 
fn^inently  is  this  condition  observed  in  the  upper  classes  as  to  be 
dhitiuguished  tis  tho  plethora  of  luxury,  or  what  the  Qerman  writers 
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call  the  *ltunia  couflumptiou.*'  Tbo  heir  of  luxury  soou  becomes 
ffcrniliar  with  the  fact  that  life  haH  its  oompeusAtiouB  in  every  direc- 
tkn,  and  the  rich  nierchaut,  public  official  with  a  sinecure,  and  huc- 
oeaafol  profoshiuual  man  learn  that  dignity  way  be  secured  without 
•MM,  and  that  noti  in  otio  quies. 

Stall  it  is  aquestiou  if  [)lethora  alone  may  produce  hyi>ertrophy  nf 
tlM  heart.  Balfour  scouts  the  idea>  and  declares  outright  there  is  in 
fact  no  physiology  that  teaches  us  that  excessive  nutrition  promotes 
ourdiac  hyi>ertrophy.  There  is  no  hyi^ertrophy  of  the  heart  among  the 
burg  geese,  stufTeil  to  repletion  to  supply  tlie  market  with/c/e 
Nor  did  any  one  ever  hear,  he  aays,  of  a  young  porker  fattened 
the  butcher  having  enlargement  of  the  heart.  There  must  be 
peripheral  obstruction  to  start  the  hyjiertrophy.  Sommeir- 
hrodt  will  not  even  admit  the  hypertrophy  of  work.  He  says  there 
be  more  to  accoimt  f»>r  it,  and  ajJiK^alH  ttj  the  Iohh  of  the  de- 
reflex  that  m^Jces  the  hejirt  lose  control  of  its  capillaries, 

Alcohol  in  any  form  acts  in  two  ways  in  the  development  of  hyper- 
y  of  the  heart.     In  the  first  place,  alcohol  is  a  frequent  cause 

arteriosclerosis,  which  in  itself  aifords  obstacle  to  the  circulatiim 
of  the  blood.  In  the  second  place,  alcohol  acts  as  a  chemical  poison 
in  the  prodoctiou  of  arteriosclerosis  ohieily  in  the  stioiiger  forms, 
M  in  brandy,  whiskey,  etc.,  and  increases  the  quantity  of  bloo<l  in  a 
meehanical  way  chiefly  in  the  weaker  forms,  as  in  wine  and  more 
Cipoeiaity  in  beer.  Bollinger  calleil  especial  attention  to  the  great 
baqQescy  of  heart  disease  in  Munich,  M'ith  the  statement  that  heart 
diaeage  nuiks  in  that  city  third  as  the  cause  of  death.  Sendtner  bad 
alraadj  obeerved  that  the  mort^ility  from  heart  disease  of  brewers 
and  workers  with  beer  was  much  greater  than  the  general  mortidity. 
The  Uood  preesnre  and  pulse  frequency  are  directly  inci'eased  after 
tba  ingestion  of  any  kind  of  duid,  but  tliey  are  highest  after  beer, 
prohahlj  on  account  of  its  carbonic  acid  gas  and  alcohol,  and  possi- 
h^  on  account  of  the  pre|)onderauoe  of  potash  salts.  Next  in  de- 
*«tKt«n|t  aeriea  after  beer  are  brandy,  wine,  cofl'ee,  tea,  cocoa,  water. 
BoUinger  obserred  that  after  the  ingestion  of  a  pint  of  water  during 
wifrk  by  a  strong  girl  aged  twenty-two  the  blood  pressure  returned  to 
thvflonnal  lu  the  course  of  one  hour,  and  after  the  ingestion  of  a  half- 
pint  of  wine  and  a  half-pint  of  water  or  of  one  pint  of  beer,  under  the 
aane  work,  the  blrMxl  preHHuro  reac'hed  the  normal  only  after  two 
hovn.  The  bloated  beer  drinkers  of  our  own  country  nearly  all  suf- 
Sbt  in  the  wjurse  of  a  few  yeare  from  dilatation  of  tJie  heart,  the  con- 
■eqoenoe  of  a  previous  hypertrophy.  Billings  showed  that  the  mor- 
lalify  of  dealers  in  liiiuor  from  twenty-five  to  sixty  years  of  age  from 
of  the  circulatory  system  was  140,  while  that  of  men  gener- 
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ally  was  120  to  the  tliouaaud.  WTieu  the  luxurious  habit,  more 
especially  of  the  ingestion  of  alcohol,  is  associated  with  disease^^ 
like  syphilis,  which  favors  the  development  of  urteriosolerosis.  or 
when  the  heart  is  kepi  in  a  state  of  excitation  by  nerve  irritants, 
strong  coffee,  tea,  and  tobacco,  the  effect  upon  the  heart  is  even  more 
nii>i<l  and  cM'taiu.  From  his  observations — and  no  one  wjis  ever  more 
favorably  situated  to  uiakti  them— Bollinj^er  was  led  to  believe  that 
beer  more  than  any  other  alcoholic  drink  develops  the  so-called  idio- 
pathic hyx>ertroi)hy  of  the  heart. 

(c)  Hypertrophy  in  Contnqoence  of  Pre^juancy. — As  already  re- 
marked:,  the  claim  made  by  Larcher  and  supported  by  a  number  of 
French  olwienerH,  that  the  heart  undergoes  hypertrophy  in  preg- 
nancy, was  doubted  by  Gerhardt  and  seemed  to  have  been  overthrown 
by  Lohlein,  who  weighed  the  hearts  of  nine  women,  of  varying  size, 
large,  niodiura,  and  sniall,  in  jmerperium  and  found  the  average  to 
be  24;')  grammes.  This  weight  corresponded  exactly  with  that  dsed 
by  Clendenning  in  healthy  women  of  average  weight  from  the  twenti- 
eth to  the  sixtieth  year  of  life.  On  the  other  hand.  Ducrest  took  the 
trouble  to  measure  the  heart  in  KH)  women  aged  twenty  to  thirty, 
who  had  died  in  puerperium,  and  found  that  the  wall  of  the  ventricle 
was  distinctly  and  decidedly  thickened.  Thus  Bizot  had  fixed  the 
average  thickness  of  th«  heart  in  women  at  0.010  mm.  Duorest  found 
it  in  puerpei*ium  van'ing  from  a  minimum  of  0.011  to  a  maximum  of 
0.018  mm.  The  fact  that  hy])ertrophy  does  occur  was  re-established 
by  Bollinger  with  an  accurate  stxuly  of  76  cases  (187U-1890),  in  67  of 
which  the  weight  of  the  heart  was  estaVdished  post  mortem.  Of 
these  H7  cases,  9  died  during  pregnancy,  7  on  the  day  of  lalwr,  32  in 
the  first  week,  14  in  the  sec<md,  1  iu  the  thini,  3  in  the  fourth,  and  1 
in  the  fifth  week.  Accurate  measurement  showed  that  the  heart  in- 
creases in  weight  in  pregnancy  and  pueriieriuni.  The  hypertrophy 
is  most  marke<l  in  >onng  life,  least  in  emaciated  women.  The  in- 
crease in  weight  during  pregnancy  (8.8  per  cent,  of  the  normal 
weight)  corresponds  to  the  in<'rease  in  weight  of  the  body  of  the 
mf)ther  including  the  f<jutus.  Dreyscl  showe<l  that  the  iucre&BaJ 
affected  both  ventricles  and  concerned  the  thickness  of  the  walla  i 
well  as  the  diameter  of  the  c-a\-itiefl.  This  increase  continues  unin- 
terruptedly from  the  first  months  of  pregnancy  up  to  the  day  of 
labor.  Then  foUows  a  reduction,  rapidly  at  first,  more  slowly  later. 
The  cause  of  the  hypertrophy  is  to  l>e  attributed  t»^  the  increased 
work  thrown  upon  the  heart  in  supplying  the  mammre.  the  utenu, 
and  the  placental  circulation.  Moreover,  pregnancy  increases  the 
quantit>'  of  blood.  This  fact  was  demonstrated  by  Spiegolberg  and 
Gtesche idler  in  the  case  of  pregnant  dogs,  and  by  Heissler  in  the  case 
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prvipiniit  ^^  in  which  animiil  the  increase  is  nearly  one-fourth 

of  the  ph>>.  i  ijimutity  of  blcKxl. 

(/)  Hifpertnrfjhy  m  Cottsequeitce  of  Disease  of  the  Kidneys. — 
phy  of  the  left  ventricle  belongs  to  Bright's  disease  as  much 
5p«y,  albninimiria,  and  ara^mia.  It  is  one  of  the  cardinal 
ptums  of  thts  ilisease,  but  it  rises  above  the  other  signs — rises,  in 
bet,  to  physiolngical  dignity  in  tliut  it  exj^resses  an  efl'ort  to  over- 
or  neutralize  the  main  ejects  of  the  disease.  A  hard,  wiry 
pobe,  in  the  ulisenc^  of  fever  or  of  any  8Uj>erticial  evident  disease, 
is  emmgli  of  itself  to  excite  this  suspicion  in  the  mind  of  t-he  alert 
pncistiooer,  and  the  sign  is  all  the  more  valuable  in  that  it  shows 
ilself  «ar]r  in  the  insidious  course  of  this  disease,  mondis  and  some- 
time* je/us  l)efore  nervous  symiitoms,  ilrojisy,  or  failure  of  nutri- 
tkn  mgi;efit  the  nature  of  the  affection.  F«»r  the  increase  in  the 
tnpact  of  the  ht*jtrt  is  frotjueutly  to  l>e  oliserved  in  the  course  of  two 
to  four  "weeks  from  the  inception  of  the  disease,  when  this  period 
may  be  determint;d,  at  which  time  it  in  already  demonstrable  on 
Miftopey.  It  dovelo]^  quickest  and  most  completely  in  the  healthy 
aad  ruhasl. 

B«iganliDg  the  c^iuse  of  the  condition,  Bright  adopted  the  con- 
■irvmthre  Tiev  that  it  was  caused  either  by  the  irregular  and  unusual 
irritmtioD  of  Uie  heart  j>roduced  by  the  changed  condition  of  the 
blood,  or  by  the  call  upon  the  heart  for  increased  activity  to  foree 
t^  blood  tlirongh  distant  contracted  bloml-vesscls.  Bright  thus 
«UbOllBce<l  the  two  theories,  chemical  and  mechanical,  which  still 
€ttl  ■dvocnlea  in  the  present  day.  In  lHr>t5  Traul>e  published  his 
•Qpport  of  tlte  mechanical  view  in  a  paper  that  has  l>een  widely 
Quoted  ever  since.  Hn  noticed  the  hy|>«>rtrop!iy  in  connection  only 
vith  Ih^  <*«~)ntractetl  kidney,  and  made  it  diagnostic  of  this  form  of 
Br  isease.     He  derived  it  from  the  diminution  in  the  (pnmtity 

ol  Im-'. ..(  u.iwing  through  the  kidney,  diminution  also  iu  the  quantity 
of  Brio*  excretwl,  with  the  conseipient  accumulation  of  fhiid  in  the 
anrtic  system  and  increase  of  blood  pressure.     Traube  established 

tbi?*iry  of  comi»enKation. 

In  refutation  of  this  view,  it  has  been  shown,  first,  that  after  ex- 
tirpstinn  of  on  entire  kidney  or  the  amputation  of  an  entire  member, 
vitb  tbe  coDfl4V]uent  ablation  of  a  much  greater  number  of  rapillaries, 
vk^  ByBt^ms  of  capillaries  in  fact,  hypertrophy  of  the  heart  does 
aol^DMie,  AH  the  blood  finds  escape  to  otlier  vessels,  in  the  case  of 
tfMB  Udoor  to  tlie  oUier  kidney,  which  enlarges  to  do  donble  duty; 
wmnod.  tliat  h>T>ertrophy  develops  also  in  cases  where  there  ia  no 
ilropfay  of  the  kidney  subsbuice.  as  in  chronic  parenchymatous 
MpliHtis;  third,  ihhi  there  is  no  diminution,  but,  on  the  contrary. 
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an  increase  in  the  excretion  of  urine  in  the  granulated  kidney, 
fourth,  that  ligation  of  the  ureters  alone  is  followed  by  this  hyper- 
trophy. 

But  these  objections  have  been  more  or  less  HUccessfuUy  met 
thus:  FirHt,  thtit  the  eases  of  extirpation  of  the  kidney  have  not  been 
watcthed  long  enough  to  obsene  gnulual  and  remote  effects  upon  the 
heart;  Grawit/  and  Israel  in  their  experinieuts  upon  rabbits,  and 
Lewinsky  in  his  ex|>eriments  upon  dogs,  in  securing  not  sudden  but 
grailual  o<!chmion  of  the  renal  arteries,  sucli  as  occurs  in  disease, 
invariably  saw  degeneration  of  the  kidney  structure  ensue  with  hy- 
pertrophy of  the  left  ventricle  of  the  heart;  second,  that  whiltj  thia 
hypertrophy  does  follow  ]>areuchymatous  nephritis,  there  is  none  the 
less  occlusion  iu  this  fonu  of  13right*s  disejise;  third,  that  while  tlie 
(quantity  of  water  is  increased  iu  renal  cirrhosis,  the  blootl  pressure 
is  undoubtedly  raised  in  the  aortji  ti^  produce  the  inci-ease  iu  the 
water  excreted;  and  fourth,  that  ligation  of  the  ureters  i)roduce8  dis- 
ease of  the  kidneys  leadiug  at  times  to  obstruction  of  the  circulation, 
and  when  this  obstruction  does  not  occur,  as  in  cases  of  pyelitis,  no 
hypertrophy  of  the  heart  ensues. 

From  this  summary  of  the  evidence,  it  must  be  admittefl  that  the 
bulk  of  testimony  favors  the  mechanical  theory  and  puts  this  hyper- 
trophy iu  the  same  ])osition  as  that  which  ensues  upon  valvular 
defects,  or  as  that  which  occurs  in  the  right  ventricle  in  eonsequeuoe 
of  any  blork  in  the  lungs.  It  iw  difficult  to  subscribe  to  the  tdierairal 
theory  of  hyi>ertrophy,  as  advoc4ited  recently  by  Frerichs  and  Sena- 
tor, in  the  isuae  of  the  fact  tliat  unemia  or  retention  of  any  toxic  ele- 
ments of  the  urine  from  other  cause,  as  from  cystitis,  pyelitis,  etc., 
is  not  attended  by  hyi)ertrophy  of  the  heart. 

But  notwithstan^iing  the  immense  amount  of  labor  and  research 
which  has  bet^n  spent  upon  this  subject,  the  question  is  by  no  means 
definitely  settled  yet.  Traube,  as  stated,  attribntecl  the  increase  in 
blood  pressure  to  the  destruction  of  extensive  domains  in  the  capil- 
lary system  in  the  kidneys,  together  with  an  imjierfect  elimiuatiou 
of  the  water,  but  Traul>e  himself  was  not  willing  entirely  to  exclude 
the  influence  of  toxic  ligents.  Johnson  referred  the  hypertrophy  to 
groat  thickening  of  the  muscular  tissue  of  the  small  arteries  in  con- 
H*«pjence  tjf  tonic  sjiasm  of  the  vessels,  and  Gull  and  Hutton  found 
the  cause  of  the  obstacle  in  a  process  of  general  arterio-capillary 
fibrosis  with  atrophv  (if  the  muscular  tissue.  The  sclerosis  in  the 
kiduey  was  considered  as  part  of  a  general  process.  De  Bove  and 
Letulle  attribute  the  hypertrophy  of  the  heai*t  in  Bright's  tlisease  to 
minute  scleroses  of  the  myoomlium,  local  U'sions  which  are  part  of 
the  general  arterio-<!apillary  fibrosis  of  Gull  and  Sutton,  whose  prin- 
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dpftl  seat  is  in  the  kidney.     The  scleroeia  which  is  primitive  entails 
thr  hriMirtrophy  secondarily. 

On  iho  other  hand.  Bamberger  called  attention  to  the  fact  that 
the  liypertrt>i»hy  of  the  heart  seta  in  early,  before  there  is  time  for 
tlie  deAtruotion  of  the  capillaries.  So,  Bnhl  reverses  the  relation, 
attribniin^  the  increjise  in  the  blood  pressure  to  hypGrtro]>hy  of  the 
heftrt  which  develnpa  first,  partly  in  cx>n8equence  of  the  disease  in 
tlw>  kidneys  and  partly  in  consequence  of  a  relative  stenosis  of  the 
aorta.  Ewald  is  not  willing  to  ai-eopt  tliis  theory,  because  of  Aie 
dimcftl  fact  that  tlie  increase  of  the  blouil  pressure  precedes  uie 
trrpGrtropby  of  the  heart.  Thus  just  when  the  njechanical  theory 
■»Bnwi  to  be  established  there  is  a  resurrection  of  the  chemical  theory 
fitBt  80gg«eted  by  Bright,  attributing  the  hypertrophy  of' the  heart 
kiKely  to  the  irritation  of  toxic  agents  in  the  blo^xl.  The  presence 
of  tLeae  toxic  agents  has  never  been  denied,  though  their  exact  char- 
arier  baft  never  been  established.  Feltz  and  Hitter,  from  their  ex- 
aminAtiou  of  the  blood  of  nrsBmic  patients,  attributed  the  chief  effects 
W>  '  *'  in  the  salts  of  jiotash.     The  injection  of  these  salts,  they 

cl-.  -bu^es  the  6\nnptou]s  of  urromia.     These  authors  propone, 

nideed,  to  snlxititnte  for  urspmia  the  name  potassaemia.     The  poison- 
tbt^  |M>tiish  salts  they  consider  the  cause  of  the  hyi>ertrophy. 
»w  and  different  solution  of  the  ditKeuIty  has  now  been  pro- 
by  Israel.     In  this  consideration  it  is  remembered  that  the 
kkdnej  is  no  mere  filter,  but  is  a  secrettirv  organ,  and  the  suggestion 
iBthftt  the  dostru<'tiou  of  a  large  amount  r>f  secreting  substance  calls 
tar  extra  work  upon  the  heart  to  supply  a  larger  ftuantity  of  1)lood  to 
the  dininiahod  ar*'as. 

Thoa  while  the  existence  of  hypertrophy  of  the  heart  in  chronic 
Dephntia  is  so  universally  acknowledged  that  the  condition  of  the 
heart  w  norepted  an  a  sign  of  the  disease  of  the  kidneys,  and  the 
polrnria  of  certain  forms  is  directly  attributetl  to  the  force  of  the 
heATt,  the  mofhts  operandi  of  the  process  is  by  no  means  plain. 
M' '  I.  .1-  -  *  is  nepded  to  disclose  additional  facts  which  will  recon- 
Cl.  :  views  and  clear  the  subject  up. 

DiftbeteR  produces  enlargement  of  the  heart  through  arterioscle- 
r  -  =  '*  ■  ^  I'lrticulnr  degeuenition  of  the  vessels  is  not  infre*iuently 
di-  .^e.     Israel  found  hyi)ertrophy  of  the  left  ventricle  in 

ten  per  cent,  of  the  cases  of  4lial>etes,  Mayer  and  Saundby  in  thirteen 
per  ouit  Tlie  hypertrophy  of  the  heart  was  found  also  in  connection 
vHh  disease  of  the  kidney.  Meyer  found  hypertrophy  of  the  whole 
heart  in  34  of  90  ca*»es  of  diabetics  (twenty-seven  i>er  cent.)  during 
lil»  (wm  Noorden).  Frerichs  has  shown  that  heart  failure  entirely 
(  coma  is  a  not  infrequent  cause  of  death  in  diabetes. 
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The  final  fatal  faihtro  foUowB  immediately  upon  some  unnsnal  exer- 
tiou  ur  emotion. 

Gout  almost  univerBally  affeota  the  heart.  The  older  writers 
apeak  of  gout  of  the  heart.  Tht>  heart  is  affected  generally  in  cou- 
nei'tion  with  tho  kidneys.  The  hypertropliy  of  the  h<3jLrt  is  usually 
considered  a  aeciuel  of  the  cirrhosis  of  the  kidney.  The  modern  view 
is  rather  to  the  effect  that  the  same  cause  produces  both  conditions. 
At  least  tho  jwitljological  prrx'ess  in  l>oth  organs  is  an  expression  of 
interstitial  srloroHis.  Atheroma  oi  tho  coronary  arU?rios  is  very  fre- 
queDt  in  gout.  All  the  conditions  are  favored  Viy  the  fact  that  they 
occur  in  advanced  age,  which  is  in  itself  an  important  element  in  the 
production  of  artcriosclerfwis.  An  in-egular  and  tumultuous  action, 
with  precordiid  pain  sometimes  so  intense  as  to  be  regarded  as  an 
angina,  occur  fr«M|U€>nt!y  in  the  history  of  gout.  Sooner  or  later  the 
hyi>ortrop]iy  gives  way  and  dilatation  ensues.  Tho  patient  suffers 
with  catarrhal  affection  of  the  lungs,  with  fre<.|ueutly  recun-ing  utt^tcks 
of  dyspntea,  with  cardiac  jisthnia,  stasin  in  the  liver  und  kidneys, 
dropsy,  and  progrcHsivi^  nianismus.  Tht*  musclp  fibres  suffer  degen- 
eration, fat  accumulates  on  the  surface  and  insinuates  itself  between 
tho  fiV>rt>s;  the  nniscular  fibres  themsi^lves  undergo  granulnr  iind  fattj* 
degeneration,  while  the  vessels  show  atheromatous  and  sclerotic 
change. 

{(f)  Jlifpcrtrophiffi  in  Conneiptvure  of  DixeascJi  rtnd  Defftrvttfirs  of 
tike  Cfiesl. — The  hyi)ertrophied  heart  which  occurs  in  consequence  of 
disease  of  the  lungs  concerns  especially  the  right  ventricle  and  is  ob- 
served first  of  all  in  connection  with  arteriosclerosis*  a  i»r<x-ess  which 
has  been  suflicieutly  descril>ed.  Tho  most  fro<:|Uont  congenital  iinttma- 
]y  of  the  heart  is,  as  stated  elsewhere,  stenosis  of  the  pulmonary 
artery,  at  its  origin  or  in  its  course,  and  this  stf^nosia  nocess&rily 
leads  to  hypertroi>hy  of  the  right  ventricle,  which  becomes  some- 
times so  great  as  to  overshadow  the  left,  even  in  extra-uterine  life. 

Germain  S^->  called  attention  to  the  hypertrophy  of  growth,  which 
he  descrilunl  as  i\  pi'eccx'ious  tlevelopment  of  the  heart  under  a  tardy 
development  of  the  thorax.  This  disproportion  disappears  with  age, 
bnt  if  it  should  persist,  it  entiiils  interference  with  the  pulmonary 
circulation,  and  liypertrophy  of  the  right  heart.  Bloch  set  out  to 
establish  the  reality  of  the  hypertrophy  of  growth,  but  retreaited  and 
took  refuge  in  hereditary  predisposition.  Tliis  predisposition  shows 
itself  in  children  of  tuV>errulmis,  alcoholic,  and  neuro|tfithic  paren- 
tsf^e.  Such  (Jiildren  show  degenerated  hearts,  and  byj>ertrophy  may 
set  in,  in  thoHe  crises,  as  early  as  the  age  of  seventeen  years. 

Chntnii!  catarrhal  pr«x*esses,  emphysema,  asthma,  chrrmic  brou- 
chiiis,  oflpecially  when  of  frecpient  recurrence,  affect  the  lungs  in  the 
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vay  mod  leatl  to  tlie  same  resulte.  So  also  a<!tB  compresaiou 
£roai  withont,  as  by  pleuritic  effusions.  In  the  diseases  of  most 
bvqoeDi  oocurreuoe,  pueuinouia  and  tuberculosis,  the  heart  ift  differ- 
Cttllj  affeeied  in  different  cases.  In  croupous  pneumonia  tbe  main 
toKce  of  the  poisons  is  expended  upon  the  heart,  but  the  course  of 
IImi  diaemae  is  too  quick  for  the  development  of  hyi>ertrophy.  Tlie 
pnwunrmia  which  results  fruiu  the  iuiluenza  bacillus  or  from  pyo- 
geoic  micTo-orRanisms  runs  a  moi-e  chronic  course  and  is  more  liable 
lo  bi^  ''  "  1  by  hyjtertrophy  of  the  heart.  Tliose  oascw  e8i)eeially 
idiicli  late  in  induration  of  the  lungs  are  marked  by  hyper^ 

trophy  of  the  right  ventricle. 

In  tuberculosis  the  heart  is  sometimes  too  lar^e  and  sometimes 
lootiualL  From  his  studies  Opj^euiieimer  finds  the  small  heart  at 
poberty  both  alisolnte  and  relative,  i.e.,  a  congenital  condition  and 
D'  '  -^e^juence  of  emaciation,  as  the  main  predisposing  cause  to 

:  -is.     Renter  found  in  179  male  patients  72  (40.2  i>er  cent.) 

u  ta  too  large;  65  (3()  percent.)  with  hearts  of  normal  size; 

'  tiMjt.)  with  hearts  too  small.     80  that  while  small  hearts 
L  .  the  development  of  tulierculosis,  large  hearts  do  not  pre- 

rent  ic.  It  is  in  the  chronic  and  insidious  cases  of  tuberculosis,  of 
r  -  ^  -r  development,  marked  by  long  periods  of  quiescence,  dur- 
i  1 1    the  lung  tissue  shrivels   and  the   diseased  ]H)rtions  are 

.1  •  ith  the  so-called  tibroid  degeneration,  that  hypertrophy  of 

!  is  chiedy  developeil. 

;  all  the  tliaeascs  of  the  lungs  none  is  so  well  oAleulated  to 
iiuiace  hy  pertrophy  as  emphysema.  In  this  disease  large  tracts  of 
—  =  "  -i  -  n>  obliterated  by  the  compression  of  the  distended  air 
u  in  fact  congenitally  defective,  so  that  great  work  is 
thrown  u|»on  the  heurt  to  supply  the  lungs  with  blood  enough  for 
aersdoD  of  the  tissnes.  The  influence  is  exaggerated  further  by  the 
tmtt  ihtX  caBcs  of  em])hysema  are  bable  to  attacks  of  acute  1>ronchitis 
and  often  to  explosions  of  asthma,  which  superadd  the  element  of 
rouMruLtr  spasm  fuid  coutraotiou.  So  that  the  most  exquisite  cases 
of  hypertrophy  of  the  right  ventricle  are  found  in  connection  with 

jkhysema  of  the  lungs.     Unfortunately,  the  extuditiou  of  the  heart 

J  not  always  be  established  by  physical  signs,  l>ecau8e  the  increase 
in  tbu  «ixe  of  tlie  henrt  is  concealed  by  the  overlying  distended  long. 
The-  freiinency  of  bronchial  affe<'tion  in  childho<xl  led  Bollinger  to 

lierrc  that  children  who  die  of  any  disevise  are  liable  to  show  mod- 
hyp*?rtrophy  and  dilatation  of  the  heart.  This  autlior  citee 
frotn  Hteffen  the  rei>ort  of  40  cases  of  hyi)Ctrtroiihy  and  dilatation  of 
liie  betft  in  children.  In  these  cases  the  left  heart  was  found  idone 
eight  times,  the  right  twice,  both  together  thirty  timee. 
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Some  offoction  of  the  lungs  was  fonnd  in  all  cases  of  hyj)ertTophy  of 
the  right  ventricle.  Sometimes  there  are  evidences  of  pleurisy,  pneu- 
raoniii,  tuberculrwis.  or  emphysema;  in  certain  canes  there  vas  eri- 
(lencG  of  pre-existing  swelling  of  the  fieri-hrouchia.!  and  mediastinal 
glands,  which  had  since  subsided,  but  which  had  acted  mechanically 
upon  the  pulmonary  artery  and  its  branches  to  produce  stasis  in  the 
right  heart. 

Mechauicjil  deformities  in  the  same  way  throw  extra  work  upon 
the  heart.  All  casf^s  of  pronounced  deformities  of  the  vertebral  col- 
umn are  attended  with  hypertrophy  of  the  right  ventricle.  In  the 
obsen'ations  of  Neidert  of  81  cases  of  kyj^ihosis  and  kypho-scoliosis, 
the  heart  was  found  perfectly  normal  only  six  times,  and  in  all  these 
CJiscH  the  deformity  was  but  slight.  Of  the  81  cases,  8  ditul  of  tul>er- 
culosis,  4  of  myocarditis,  and  7  of  acute  heart  failure.  The  conclu- 
sion of  Neidert  that  marked  deff>rmitie8  of  the  vertebral  column 
proved  fatal  by  exhaustion  of  the  heart,  was  supported  by  the 
studies  of  May,  who  made  frozen  sections  to  show  the  situation  of 
the  viscera  in  scoliosis. 

Draught  animals  always  have  large  hearts  with  an  especijil  devel- 
opment of  the  right  ventricle.  These  facts  are  in  accord  with  certain 
observations  from  comparative  anatomy.  The  relative  weight  of  the 
heart  in  the  thrush,  four  to  five  times  greater  than  that  of  man,  is 
attributed  to  the  great  strain  upon  the  lungs  in  singing;  and  the 
broiulth  and  development  of  the  right  ventricle  in  the  dog  probably 
stands  in  connection  with  the  function  of  the  lungs,  as  in  consequence 
of  defective  secretion  of  Hweat  in  the  dog  the  lungs  must  act  as  rega« 
latory  organs  for  the  body  temperature.  Besides  there  is  strain  on" 
the  ])art  of  the  lungs,  that  is  of  the  lessor  circulation,  in  the  dog  in 
hunting,  in  long-continued  barking,  and  in  accompanying  oqui] 
etc,  (Bollinger). 


///.  HyjHrfrophij  dm  to  DiseoM  of  the  Heart  Muscle  /ram  Degenr 
eralicnij  Infection,    Neajtlasms,  etc 

(a)  Hijprrimphy  from  Fatty  De/^enemtion. — Tlie  various  degenera- 
tions which  the  heart  undergoes  in  consequence  of  acute  and  chronic 
affjM'tious  are  nearly  always  attended  with  increase  in  the  volume  of 
the  heart.  In  the  process  of  fatty  tlegeneratiou  the  muscular  tii 
itself  sufFora  retrograde  change,  whereby  the  active  protoplasm  la' 
8ubstitut-t>d  by  inert  fatty  matter,  and  by  fat  which  is  usually  insinu- 
ated between  the  muscle  fibres.  During  the  process  of  degeneration 
the  heart  muscle  undergoes  a  compensatory  hypertrophy  in  unaf- 
fected regions.      The  incompetence  of  the  muscle  structure  under 
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molemlar  anbetitiition  by  fat  is  indicated  in  the  dilatation  which  the 
bewi  rapidly  nnder^oos  and  which  may  bo  so  ^^at  as  to  lead  to 
ndatiTo  inaufficieucy  of  the  valves.  This  will  be  referred  to  again 
in  ihe  section  ou  Fatty  Heart. 

(6)  Hypertrophy  from  3fjjocYtrcIi(is. — Hypertrophy  occurs  in  the 
way  in  the  various  degenerations  of  myix^anlitis,  and  enlarge- 
t  of  the  heart  is  usually  seen  in  the  course  of  diphtheria,  scarlet 
and  typhoid  fevera,  the  uioht  frociuent  CAuseH  of  inyiM-arditis.  Jaeger 
found  in  diphtheria  and  scarlet  fever  dilatation  and  hypertrophy  of 
Ibe  beftrt^  in  diphtheria  ea|>ecially  of  tlie  right  ventricle.  Peuzoldt 
spe«ks  of  the  acute  dilatations  which  occur  in  this  group  and  which 
belong  in  "^  a  characteristic  and  tragic  way"  to  diphtheria.  Jaeger 
Ibiind  at  the  children's  hospital  at  Munich  (1882-1803),  in  616  autop- 
sies of  diphtheria,  gross  evidence  of  nephritis  in  28,  i.e.,  4.55  per 
cent  of  case^,  and  of  these  cases  13,  i.e.,  4fj.4  per  cent.,  showed 
hypertrophy  of  the  heart;  while  in  47  autopsies  of  scarlatina  nephri- 
tw  was  found  21  times,  i.e.,  44.r>8  per  cent,  and  of  these  cases  14, 
i.r.,  66.6  j>er  cent.,  showed  hypertrophy  of  the  heart.  In  scarlatina 
liy|)ertrophy  is  most  pronounced,  while  in  diphtheria  dilatation  pre- 
rails,  because  prol»ably  of  the  more  profound  toxic  effect  of  the  diph- 
Iberia  poison  ui)on  the  muscle  of  the  heart.  Tlie  most  acute  dilata- 
have  been  observed  in  diphtheria,  typhus  fever,  pneumonia, 
erriupelaB,  and  dysentery.  As  the  heart  muscle  is  rapitUy  weakened 
in  tbese  affections,  the  enlargement  is  chiefly  the  result  of  dilatation, 
bat  for  a  time  the  heart  endeavors  to  counteract  the  weakness  of  ita 
•tmctnrB  by  inci*ease  in  its  volume.  Under  defective  contraction 
Oh*  wmtriclfi  doea  not  emjity  itaelf  entirely.  There  is  of  necessity, 
aa  Boy  and  Adami  call  it,  residual  blood  in  the  ventricular  chambers. 
Tbme  acute  olineners  found,  in  fact,  in  their  esjierimeuts  on  the 
lower  animals  that  **  when  they  pushed  the  little  finger  into  the  cavity 
of  tbe  ventairle  it  could  be  felt  that  while  the  walls  of  the  ventricle  in 
the  lower  two-thirds  up  to  the  apices  of  the  papillary  muscles  close 
phstdy  ikToiind  the  finger,  there  is  a  clear  space  in  the  upi>er  third 
bich  iH  not  and  cannot  be  emptied  of  blood.  These  observers  show, 
nrr),  that  hyj)ertroi>hy  is  never  primary,  but  is  always  preceded 
t^^4i]atation.  They  thus  give  the  deatli-blow  to  concentric  hyi>er- 
trophr.  Hypertrophy  is  always,  of  necessity,  eccentric.  Krehl  finds 
m  hia  stadies  that  intlamcHl  musoles  contract  badly — a  condition 
hich  might  have  l>een  preilicted.  Ho  calls  attention  to  the  fact  tbut 
acnte  myocarditis  reduces  the  working  capacity  of  the  heart  and 
il>al«*K  the  pnlurgt^rapnt  chiefly  to  proliferation  of  connective  tis- 
In  all  the  nine  hearts  ho  subjected  to  critical  examination  there 
found  anatomical  changes.  The  striated  substance  showed  often 
Vou  IV. -7 
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intense  fatty  degeneration  unci  granulation,  with  reduced  capacity  to 
take  up  coloring  luattern.  The  jnguieut  of  the  nin»c.lo  fibres  is  much 
increased.  In  all  the  hearts  the  connective  tissue  was  increased 
about  the  Tessels.  This  connective  tissue  was  often  rich  in  cells  and 
constituted  a  jnire  infiltration  between  entirely  normal  .muscle  fibres. 
Hound-cell  infiltration  was  ospocially  marked  in  certain  cases  and 
some  of  the  vessels  showed  a  light  degree  of  sclerosis,  which  is  evi- 
dence "  liow  neiu*  this  condition  is  with  that  which  ])roduce8  arterio- 
sclerosis/' Krohl  is  inclined  to  ascribe  to  myocarditis — that  is,  to 
anatomical  changes — in  the  heart  tissue  the  chief  role  in  the  produc- 
tion of  most  of  the  cases  of  so-called  idiopathic  hypertrophy. 

Tho  development  of  dilatation  in  the  process  of  chronic  myocar- 
ditis admits  of  easier  esplauation,  as  it  may  readily  be  attributed  to 
tho  substitution  of  the  heart  muscle  fibre  by  connective  tissue. 
Under  this  substitution  the  he^irt  loses  its  power  of  contraction,  be- 
comes distensible  and  is  readily  dilated.  This  sclerotic  degenera- 
tion is  noticed  more  especially  in  the  left  ventricle,  and  the  evil  of  it 
— that  is,  the  incompetence  of  the  left  ventricle — is  counteracted  for  a 
time  by  hypertrr)phy  of  the  right  ventricle.  In  the  course  of  time 
the  right  ventricle  itself  gives  way,  and  the  signs  of  dilatation  of  this 
structui'e  are  indicated  fii-st  by  tachycardia  with  arhythmia  and  by 
attacks  of  palpitation  and  dyspnoea.  Thus  Pen^ldt  quotas  from 
Ebstein  tho  observation  that  a  considerable  hyi)ertrophy  of  the  heart 
muscle  could  always  be  demonstrated  in  cases  in  which  the  activity 
of  the  heart  was  sustained  in  regularity  up  to  death. 

In  this  comiectiou  may  \x^  studied  also  tlio  hypertrophy  which 
occurs  in  connection  with  syphilis.  Syphilis  muy  enlarge  the  hejirt 
by  the  direct  deposit  of  gummatous  tumors,  but  more  fro(|uently  in 
the  processes  of  arteriosclerosis.  Thus  syphilis  is  a  fatitor  of  great 
importance,  ranking  next,  in  fact,  to  alcohol  in  the  production  of 
cicatricial  myocivrditis.  This  condition  soon  I'enders  the  heart  in- 
competent, and  sudden  heart  failures,  marked  by  pid]>itation.  dysp- 
UGca,  sometimes  by  cyanosis,  oftener  by  precordial  jMiin,  may  imme- 
diately precede  heart  failure  and  sudden  death.  In  some  of  these 
cases  death  occurs  actually  suddenly  without  any  previous  intimati<m 
or  sign  of  infection  of  the  heart.  More  frequently  the  prticottS  is 
slower,  and  the  first  indication  of  infection  is  usually  an  early  exhaus- 
tion. In  these  cases  there  is  more  or  less  dyspncoji  upon  exei 
and  considerable  oedema  shows  itself  about  the  f^^et  at  night. 

Syphilis  of  the  heart  belongs  among  the  later  manifestations  of 
the  disease.  It  may  therefore  show  itself  in  the  absence  of  other 
lesions.  But  tho  history  of  the  infection  can  usually  Im»  tnu'ed  under 
a  proper  examination.     See  the  action  on  Syphilis  of  the  Heart. 
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The  aaliuvoiaeut  of  the  heart  which  is  tioinetimes  seen  in  counec- 
ikm  with  pericarditis  is  due  wholly  to  associate  myocarditis.  Any 
^  intlaiDtuatiou  of  tho  iwricanlium  in  always  attended  l)y  in- 
tiou  of  the  underlying  zone  of  the  muscular  tissue  itself,  with 
ft  eanMc|uout  hy|)ertrr)phy  and  dilatation.  But  as  already  stated, 
wbeD  the  perit-arditis  is  so  extensive  as  to  become  adherent  to  the 
irail  of  tlie  stemuui  or  the  mediastinum,  the  interference  with  the 
««tioii  of  the  heart  may  be  so  great  aa  to  lead  to  compensatory 
byp«vtrophy. 

(c)  Hypertrophy  frotn  Tumors  and  Parasites. — The  tumors  of  the 
htmxt  will  bo  elsewhere  brietly  considered.  As  the  name  implies,  a 
from  its  very  nature  enlarges  the  heart.  Thus  myomata, 
ttiiuors,  or  maiigniint  gn>wths  may  inodnce  distinct  deformi- 
tieSy  and  in  rare  cases  parasites,  cysticerci  or  echinococci,  may  be 
deponit^  in  the  sulistance  of  the  heart.  Aneurysm  occurs  in  the 
vmD  of  Uie  heart  as  well  as  in  the  course  of  the  great  vessels.  Be- 
sidieft  Um  mere  mechanical  enlargement  pro<luced  by  the  presence  of 
taaaniy  tbe  heart  undergoes  hypertrophy  in  the  endeavor  to  over- 
eona  obalaeled  which  they  offer  in  the  course  of  the  circulation. 
Thus  extenslTe  hypertrophy  of  the  auricles  and  enormous  hyper- 
trophy of  the  ventricles  has  been  observed  in  these  conditions. 

7F.  IfyjKrfrrtphirs  in  Cmiseqnawe  of  Diseases  of  the  Nervous  System, 

The  innervation  of  the  heart  is  studied  in  detail  in  the  secction 
on  tbe  Cardiac  Neanjees,  where  emphasis  is  laid  upon  the  fact  that 
while  the  heart  mus<*le  contracts  automatically  the  forc«  and  frecjuency 
uf  its  Action  are  rcguiat^^d  liy  the  uenous  system.  Mere  increase  in 
CieqMSUcy  iu  the  action  of  the  he^irt  does  not  neceKsarily  produce 
t^rpMtrophy  <»r  dilatjition.  Cjisea  of  tachycardia  of  months'  dunv- 
do  not,  for  instance,  develop  hypertrophy  or  dilatation  of  the 
Hyi>ertr<»phy  is  more  wont  to  ensue  when  the  stimulus  is 
Afiplied  periodicjdly,  as  the  lavirt  has,  during  intcnals  uf  rest,  op- 
portmity  for  n^covery  and  restoration. 

(tf)  Hypertrophy  fnmi  JlcchwticiU  Irritation  of  the  Fagtis. — Where 

is  subjoctetl  to  irritiition,  hypertrophy  of  the  heart 

but  any  loiign-outiuuefl  irritiUion  would  lict  like  an 

strain,  exhaust  the  heart  and  lead   to  dilatation.     Thus 

at  the  origin  or  in  the  course  of  the  trunk  of  the  vagus,  as 

■I  aderotic  changes  iu  the  medulla  in  the  course  of  bulbar  affections 

trritAtiuos  ttf  the  trunk  of  the  nerve  by  the  pressure  of  tumors,  lym- 

giaodk,  eti%,  may  Iwid  evenbially  to  hypertrophy  of  the  heart. 

may  be  the  theory  of  its  origin^  Basedow^s  disease  is 


100 


WHiri'AKTIR — DISEASES  OF  THE   HEART  AND  PERirARDItTM. 


the  most  frequent  aflfection  attended  by  enlargement  of  the  heart. 
The  change  in  the  outlines  is  not  apparent  at  first,  but  ensued  after 
tlie  development  of  the  goitre  and  exoplithalinns  and  the  existence  of 
palpitation  for  some  time.  It  is  nntiood  thon  that  the  heart  is  big; 
the  dulness  reaching  sometimes  to  and  beyfjud  the  ri^lit  border  of  the 
sternum,  while  the  apex  is  dislocated  downward  and  to  the  left. 
The  enlargement  here,  however,  in  not  so  much  an  hypertrophy  as  a 
dilatation,  which  soon  supervenes,  as  is  evidenced  by  the  paroxysmal 
attacks  of  dyHpii(i'a»  and  more  esiw^cially  of  extreme  frerpieucy  of  the 
pulse,  tachycardia,  which  is  regarded  as  a  sign  of  acute  dilatiition. 
Cases  of  incurable  Basedow^s  disejise  succumb  usually  to  heart 
failure. 

But  the  vagus  may  be  excited  also  in  a  reflex  way.  Thus  Potaiu 
finds  a  number  of  cases  in  the  literature  where  nerve  injury,  especially 
to  branches  of  the  left  brachial  plexus,  was  followed  through  reflex 
excitation  of  the  vagus  by  attacks  of  angina  pectoris  with  hyi>er- 
trophy  of  the  left  ventricle.  The  reflex  excitati<m  first  induces  con- 
traction of  the  peripheral  vessels  and  tlius  loads  to  overdistention 
witli  compensat<^>ry  hy]>ertrophy  of  the  left  ventricle.  Proper  treat- 
ment of  the  neuralgia,  extirpation  of  neuromata,  resection  of  nerves, 
the  administration  of  the  bromides,  etc.,  relieve  the  angina  and  re- 
solve the  hypertrophy.  This  arterial  constriction  may  be  firodnced 
further  by  stimulation  of  various  parts  of  the  nervous  system,  and 
especially  by  irritation  of  the  abdominal  organs.  Honce  chronic  in- 
flammation of  the  organs  in  the  j>elviH,  protracted  catarrh  or  consti- 
pation suffice,  through  the  action  of  the  abdominal  sympfithetic 
nerves,  to  induce  contraction  of  the  arteries  and  increase  resistance 
in  the  circidatlou. 

(/))  Uijpf:rfrt>iihij  fitttn  Chemical  Irritation  of  the  Vatjiis, — Under 
this  head  may  be  considered  the  action  of  alcohol,  which  has  already 
l)eeu  studied  in  connection  with  the  changes  in  the  vascular  system 
and  increase  of  muscular  effort,  and  of  tobacco,  coffee,  tea.  and 
stimulants  of  this  class.  Tobacco  affects  <lifferent  i^ople  in  difl'erent 
ways.  Most  i»eople  are  i»oi8<med  by  it  at  the  start.  Ordinarily 
tolerance  is  begotten  in  time  iind  the  individual  may  indulge  in  the 
use  of  tobacco,  even  to  excess,  without  any  symj^toms  of  distress 
other  than  occasional  nausea.  Certain  indi^idnals  may  use  toliaccn 
to  excess  without  any  jierceptible  effect  upon  any  oi^gans  of  the  body, 
but  as  a  rule  excess  is  punished  in  the  long  run.  It  is  a  common 
experience  that  an  individual  may  use  tobacco  throughout  the  whole 
I>erioil  of  adolescence  and  maturity  with  ywrfect  impunity,  where- 
upon, at  the  age  of  forty  to  fifty,  may  ensue  all  at  once  some  of  the 
toxic  effects  of  the  drug.     If  he  may  pass  this  period  without  suffer* 
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may  be  able  to  smoke  without  fear  the  rest  of  bis  days.  Cer- 
o(  these  effects  which  are  characteriHtio  are  affections  of  the 
system  of  the  heart.  Tobacco  acts  in  some  cases  upon  the 
■oAor  and  in  others  ujmju  the  sensory  apparatus  of  the  heart.  Cer- 
tein  indiTiduala  are  affected  with  neuralgia  of  the  heart,  sometimea 
So  flxtiBiDe  aa  to  simulate  a  genuine  nugitiu  |>pctori8.  In  other  cases 
only  the  motor  apparatus  is  effected  and  the  heart  is  thro^-n  into 
|»]pitatiou8  or  shows  arhythmia  or  tachycardia.  The  tobiicco  nea- 
iQiies  of  the  hfart  orcur  more  e8i>eciuUy  aftor  smoking  stn)ug  cigars 
in  gl«at  number,  often  ivfter  the  use  of  one  cigar  after  another  diu'ing 
the  whole  course  of  the  day.  Such  smokers  may  be  then  seized  all  at 
daring  the  night  with  a  neuralgia  of  the  heart  or  with  a  severe 

of  palpitation.  Attacks  after  chewing  tolwicco  are  less  fre- 
qoent,  bat  one  such  case  occurreil  in  the  pra<5tice  of  the  writer,  and 
tbe  Attack,  wliirh  was  the  culmination  of  a  sories  of  prodromes, 
ftbowad  itself  with  such  severity  when  it  occurred  as  to  cause  the 
psiMDt  (o  alsandou  his  filthy  habit  at  once  and  forever.  It  is  said 
tbaia  though  other  symptoms  of  tobacco  poiuoniug  may  ensue,  these 
attaekjt  of  neuralgia  and  ]>{dpitatiou  of  the  heart  never  occur  after  the 
me  of  cigarettes. 

Coffi-©  is  a  direct  stimulant  of  the  heart.  The  active  principle  of 
h,  caffeine,  exercises  its  chief  iuHuence  on  the  nerves  of  the  heart. 
Tbe  twe  of  strong  coffee  invariably  brings  on  an  attack  of  jtalpitiition 


■.  and  the  excessive  use  of  coffee  leads  finftlly  to  exhaus- 
irt.  Ten  acts  in  the  same  way,  though  it  is  a  nnUler 
is  tlierefore  oftener  indulged  to  excess.  Pali»itjition 
longs  among  the  common  symptoms  of  the  "*  tea-drink- 


tasotii 

beverage  and 

vf'      ■  • 

•'  -     -  -.    .  ■    ' 

(r)  H^jrrtntjthy  fnun  Pfrjjrhic  /rrtVa^uw.— The  vagus  nerve  slows 
the  heart  and  may  reiluce  the  output  as  much  as  thirty  per  cent. 
Sach  a  reduction  as  that  leaves  bloixl  in  the  heart.  The  nervous 
meehaiiiam  of  the  heart  is  a<ljusted  with  infinite  nicety.  The  heart 
is  made  f«»r  tlie  b*xly.  The  capillnrieH  are  formed  first  in  the  tissues, 
11m£Xi  ct^me  the  smaller  vessels,  next  the  hirger  vessels,  finally  the 
boAtti  of  the  pro{>er  size,  weight,  and  capacity,  in  every  way  in 
pr  !  >i>rirtion  to  the  wants  of  the  tissues.     The  tissues  signify 

IL-  'H  U>  the  heart. 

The  heart  also  has  a  way  of  signifying  its  capacities.  It  can, 
tiirDQgii  the  arterioles,  contml  the  calibre  of  the  capiUaries,  but  if 
Umbb  vemels  are  sclerotic  they  cjinnot  respond  to  tlie  heart,  conse- 
qMDlIX  so  far  from  assisting  in  the  circulation  of  the  blood  by  their 
own  ranlienoo  they  throw  extra  work  upon  the  heart  by  resistance. 
FvtbeTp  atimnhfttiug  and  inhibitory  iniiuaiioee  go  to  the  heart  fi'om 
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all  parts  of  the  nervous  system.  It  is  true  that  there  is  no  tonio  like 
pleasure.  In  the  same  way  the  heart  feels  the  influence  of  depress- 
ing emotions.  Balfour  speaks  of  the  pathetic  manner  in  which  life 
is  every  day  shortened  by  the  petty  troubles,  anxieties,  and  worries 
which  are  of  daily  occurrence  and  which  by  continual  inhibition 
impair  the  ventricular  systole  and  favor  dilatation  of  the  heart. 
"There  are  few  of  us,"  he  says,  "who  have  been  in  practice  for 
even  but  a  short  time  who  have  not  had  occasion  to  note  the  de- 
velopment of  serious  cardiac  symptoms  from  the  trouble  arising 
out  of  untoward  domestic  affairs,  the  worry  of  an  unsuccessful  busi- 
ness, or  even  the  wear  and  tear  of  a  too  successful  business  which 
has  outgrown  the  physical  powers  of  its  manager. "  Leyden  distin- 
guishes two  stages  of  this  affection  of  the  heart,  which  is  produced 
non  viy  sed  srepe  cadendo,  the  stage  of  erethism  and  that  of  organic 
dilatation. 

(d)  Hypertrophy  in  Consequence  of  Excess  in  Vene)^. — Excess  in 
venery  exhausts  the  heart  by  both  physical  effort  and  nervous  strain. 
Such  excess  is  most  frequently  indulged  in  by  young  men,  and  at- 
tacks of  palpitation  and  exhaustion,  associated  in  the  course  of  time, 
with  hypertrophies  of  the  heart,  are  occasionally  observed.  These 
conditions  are  sometimes  seen  in  young  married  life,  but  are  more  fre- 
quent when  unnatural  stimulus  is  sought  in  illegal  relations.  Coitus 
prolongatus  and  coitus  reservatus  sooner  or  later  affect  the  heart. 
The  physician  is  consulted  most  frequently  perhaps  by  older  men,  es- 
pecially by  older  men  with  young  wives,  or  by  the  habitual  rou^  and 
debauche.  Women  are  almost  never  affected  in  this  way,  though  the 
condition  has  been  reported  in  exceptional  cases,  esi)ecially  among 
prostitutes  and  sexual  perverts.  Children  or  young  people  of  either 
sex  who  indulge  in  masturbation  to  excess  may  suffer  in  the  same 
way.  The  writer  has  seen  much  palpitation  and  precordial  anxiety 
from  this  cause  by  reason  of  its  depressing  psychic  effects. 

Combined  Causes. — As  already  intimated,  two  or  more  causes  may 
combine  to  produce  hypertrophy  of  the  heart,  or  the  same  cause  may 
act  in  different  ways.  Thus  the  effect  of  overstrain  has  been  studied 
in  connection  with  the  raising  of  the  blood  pressure.  Cases  have 
been  cited  also  of  direct  paralysis  of  the  heart  under  excessive  effort. 
Long-continued  muscular  effort,  though  less  excessive,  would  pro- 
duce the  same  effect.  Reference  has  been  made  also  to  the  hyper- 
trophy of  the  heart  which  occurs  in  wine  and  beer  drinkers ;  and 
while  this  hypertrophy  has  been  attributed  partly  to  chemical  irrita- 
tion it  is  due  also,  to  some  extent,  to  the  heavy  work  of  the  drinker 
in  his  avocation  and  to  the  excessive  work  which  the  heart  is  forced 
to  do  under  this  stimulation. 
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GfirmaiB  See  speaks,  aa  stated,  of  the  hyiiertropby  of  the  Leai't  ia 
vorkingmen  as  the  "^rtt^ir  (ftt  frnixji'l,''  which  be  observed  in  vocations 

lirinR  a  sustained  effort  as  in  blackbujitbs,  poi-ters,  musicians 
ptiv  wind  instruments,  soldiers  under  forced  marches,  etc.  But 
the  work  is  not  the  only  factor. 

Hypertrophy  from  overstrain  mny  thus  result  from  the  excessive 
vm»  of  the  bicycle,  especially  by  individuals  who  live  sedentary  lives 
daring  the  week  and  indulge  in  this  exercise  to  excess  on  hoUdaya 
aod  Snndays.  Muscle  wnrk  and  nbnndance  of  tluids  together  greatly 
incTBUse  the  blood  pressure  (Maximowitsch,  Bieder). 

F»eUi»  favoring  the  increase  i>f  blood  pressure  in  the  vessels  are 
tiie  eonliniioua  strain  of  resjiiration  daring  limitation  of  the  respira- 
tory movements,  fir  instance  by  heavy  knapsiLcks,  swijrd  l>elt8»  fatigu- 
iBfS  marches,  prevailing  cold,  as  in  the  campaigns  of  70and  '71,  which 
kMwlsto  ocmtractiou  of  the  periplierir  vessolH,  as  well  as  the  unavoid- 
able psychical  excitement  (Penzoldt).  The  veteran  stands  the  ex- 
perfectly  well,  bnt  the  recruit  is  often  greatly  exhausted  after 

morning  drill.     This  difference  is  to  l:»e  attributeii  to  the  develop- 

it  of  tlie  heart  under  i-egular  exercise.  But  as  certain  soldiers 
saffer  Mooner  or  more  than  others,  Herz  holds  that  these  sufferers  are 
Qriginally  endowed  with  weak  hearts.  The  fact  ia.  to  make  the  heart 
iphic  by  severe  bodily  effort,  there  must  be  peculiar  circum- 
which  induence  the  organ,  one  might  say,  injure  it.  The 
!y  is  to  think  with  Soramerbrodt,  that  in  some  way  or  other 

reflexes  which  can  reduce  the  action  of  the  heart  have  fallen  out 
Soch  reflexes  are  certainly  discharged  from  the  heart  throngli  the 
de|ireflai>r  nerve,  but  they  niav  havf»  their  origin  in  other  i>art8  of  the 
KmIv,  for  inistance  in  the  striateil  muscle  itself  (Xrehl). 


SyMPTOMB. 


Hypertrophy  of  the  heart  reveals  itself  by  increase  in  the  size  of 
the  heart  and  by  the  effects  of  increase  in  the  force  of  its  work.  The 
in  the  sizo  of  the  heart  manifests  itself  by  dulness  which 
to  the  right  of  the  sternum  and  to  the  left  of  the  mammary 
In  a  pronounced  case  the  increased  diduess  ia  readily  recog- 
aiasd,  bat  in  slight  degree  it  is  diagnosticated  only  with  great  dif- 
§eiilty.  Anything  like  an  appreciable  enlargement  of  the  heart  shows 
first  in  doviution  of  the  apex  stroke.  Usually  the  ai>ex  stroke 
■«aid  Ut  fall  two  inches  l>elow  the  nijiple  (in  the  male)  and  one-half 
an  inch  to  the  right  of  the  left  mamroillary  line.  Unfortunately,  the 
position  of  the  nipjile  is  not  as  fixed  aa  the  umbilicus,  nnJ  tliia  stnic- 
cr  point  is  not  so  valuable  in   determining  anatomical  data. 
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TLeu  it  must  be  remembered  tbut  the  heart  itself  changes  its  place. 
As  the  heart  swings  in  the  cavity  of  the  thorax  suspended  only  by  the 
great  venHula  which  isHue  from  the  base,  the  apex  it«elf  moves  from 
right  to  left  half  an  inch  to  an  inch  with  change  of  posture  from  one 
side  to  the  other. 

Hypertrophy  of  the  left  ventricle  reveals  itself  first  by  slight  devia- 
tion of  the  aiiox  to  the  left.  Obesity,  or,  later,  anasarca  or  hydroi>8, 
may  conceal  or  obscure  the  increase  in  size,  but  nothing  can  conceal 
or  obscure  the  diHlocatiou  of  the  apex  beat.  A  heart  which  shows  its 
apical  stroke  below  or  to  the  left  of  the  nipple  is  either  enlarged  or 
out  of  place.  Various  extrinsic  causes  may  dislocate  the  heart,  but 
they  may  l>e  more  or  less  eliminHted  iu  the  hist<">ry  of  the  case.  At 
least  a  pleuritic  effusion  or  tuberculous  elmuge  in  the  lung  tissue,  the 
most  common  extrinsic  causes,  should  not  long  embarrass  a  dijignosis. 
Hypertrophy  from  endocarditis  would  Jifitinguish  itself  by  a  char- 
acteristic bruit  as  well  as  by  accentuation  of  unatfoctod  vjdves.  A 
dislocation  of  the  ax>ex  in  consequence  of  the  elongation  of  the  aorta, 
which  occurs  in  aneurysm,  would  be  differentiated  by  the  signs  char- 
acteristic of  aneurysm. 

The  same  increase  in  volume  which  diHloctites  the  apex  also  in- 
creases the  force  of  the  heart,  so  that  the  impact  is  felt  over  a  greater 
area.  A  Hlight  degree  of  hypertrophy  may  jwiss  unappreciated  in 
this  regard,  esi>ecially  in  the  presence  of  much  muscular  develop- 
ment or  iu  connection  with  a  good  paniiiculuH  adi[>osu8.  In  pro- 
nounce degree  the  hy[»ertrophied  heart  visibly  agitates  the  whole 
precordial  region,  and  in  extreme  cases,  such  as  are  observed  usually 
ouly  in  connection  with  valve  lesions,  tlie  force  of  the  heart  is  so  great 
as  visibly  to  lift  the  head  of  the  auscultator.  Perhaps  it  is  not 
unfair  to  say  that  moderate  hy]>ortrophy  of  the  heart  makes  itself 
manifest  to  most  obsen^ers  hy  the  increased  area,  not  of  dulness, 
but  of  impact  to  the  hand  laid  fiat  upon  the  surface  of  the  chest, 
or  to  the  face  in  auscultation  of  cardiac  sounds. 

Percussion  df>es  not  furnish  such  definite  information  as  is 
claimed;  for  an  hyi^i-trophy  wliich  would  increase  the  thickness  of 
the  ventricle  aa  much  as  one-half  a  centimetre  would  l>e  very  decided, 
but  would  show  no  increase  in  the  area  of  dulness.  Percussion  is 
not  Ene  enough  to  appreciate  such  subtle  change.  As  sotjn  as  dul- 
ness is  so  extensive  as  to  t>6  distinctly  appreciated,  either  to  the  right 
or  to  left,  it  is  a  case  rather  of  dilaUtion  than  of  hyi)ertrophy. 
80  it  may  be  said  that  hypt^rtroj^hy  makes  itself  manifest  sooner  by 
deviation  of  the  apex  than  by  increase  in  percussion  dulness. 

The  next  most  valuable  sign  of  hypertrophy  of  the  heart  is  accen- 
tuation of  the  second  aortic  tone.    It  was  Traube  who  first  of  all 
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neognixed  the  fact  that  the  blood  pressure  was  raised  in  these  caaes, 
Mtbor  MB  the  cause  of  the  hypertrophy  of  the  heui-t  or  as  the  common 
edeet  of  oome  obscure  process.  But  from  whatever  cause,  th<»  effect 
mtisl  be  the  same  and  the  reasou  of  the  acceutuatiou  of  the  aurtic 
tone  becomes  obvious.  The  hyi>ertrophied  ventricle  forces  its  blood 
iaio  the  aorta,  which  is  already  distendeil,  and  the  closure  of  the 
aortic  Talres  follows  uuder  pressure  u*ith  a  (luick,  short  click,  in  fact, 
vith  a  distinct  accentuation,  audible  all  over  the  heart,  but  in  great- 
est intensity  at  the  base,  on  the  right  of  the  sti^nnim  at  itA  junction 
with  tild  second  rib.  Now,  just  as  accentuation  of  the  j^ulnionic  valve 
Knuid»  which  is  heard  in  its  maximum  intensity  on  the  left  of  tlie 
stanuun,  {MiintH  to  hyi>ertrophy  of  the  right  ventricle,  so  does  accen- 
of  the  aortic  sound  point  to  hy  iiertrojihy  of  the  left  ventricle. 

Th«  increase  in  the  force  of  the  heart  shows  itself  also  in  its 
upon  the  general  circulation.  As  already  stated,  the  Vtlood 
is  increased.  The  radiiJ  pulse  is  then  full  lind  hard  and  in 
many  cases  hypertrophy  of  the  heart  is  Erst  suspected,  or  the  diag- 
ooaia  is  actually  established  by  the  hard,  incompressible  pulse  at  the 
radial  artery. 

Tliese  four  signs — increased  tension  of  the  radial  artery,  disloca- 
tion ol  the  apex  to  the  left,  increased  impact  (and  duluess  M'hen  it 
may  be  ap]>reciated),  and  accentuation  of  the  second  aortic  tone — 
ooDstitate  the  cardinal  signs  of  byx)ertrophy  of  the  heart. 

Bat  the  compensation  of  the  hypertrophy  is  not  always  exact. 
It  may  reach  extremes  in  both  directions,  i.e.,  of  excepts  and  of  failure. 
In  otherwise  healthy,  vigorous  subjects,  more  especially  in  subjects 
W^img  an  iud<dent  or  sedentary  life,  or  in  children  with  abundant 
nutrition,  the  hyi>ertrophy  roaidies  a  degi-eo  at  times  sui>c.rior  to  the 
demand.  Attacks  of  riolent  palpitation  may  then  ensue  with  even 
audible  throbbing  and  markt^l  iucretise  of  impact  which  makes  itself 
aaaifeet  in  yielding  chest-walls  jls  visible  elevations  or  {>romineut 
bQlgi>>f^  ^^  the  surface.  Hy{)erfl?mia  of  the  brain  occurs  in  tliese 
with  intense  headaches  and  vertigo  entii-ely  independent  of 
and  epistaxis  nuiy  lie  frequent  and  severe.  IStriimpell  re- 
two  cases  of  fatal  ziose  bleed  from  this  cause. 

On  the  other  haml,  in  constitutions  enfeebled  by  original  construo- 
tioo  or  by  acijoired  disease,  the  cardiac  hypertrophy  may  fail  to  de- 
TeKop,  and  in  all  cases  sooner  or  later  it  must  fall  short  under  the 
padttaDy  -  -  ing  demands.  The  nice  compensation  which  has 
Ittihlio  au  '  obviate  the  main  danger  of  nephritis,  the  retention 

or  Don-secretion  of  sufficient  urine,  becomes  disturbed,  and  the  signs 

aocnmalation  of  toxic  olemonts  speedily  ensue. 

The  first  sign  of  a  flagging  heart  is  noticed  in  the  pulse,  which 
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loses  itn  hurduess  to  become  fre(iuent  and  Biuall.  The  great  evil  of 
stasis  in  the  lungs  from  incomplete  emptying  of  the  left  ventricle, 
accumulation  in  the  left  auricle  and  pulmonary  veins,  is  couuteriictetl 
for  a  short  time  by  hypertrophy  of  the  right  ventricle  which  now 
sets  in.  But  it  is  a  work  of  Sisyphus  that  is  thus  thrown  upon  the 
right  ventricle.  It  must  at  some  time  yield  to  the  strain,  and  dila- 
tation shows  itself  in  the  attacks  of  bronchitis,  dyspnoea,  asthma,  find 
cBdema  pulmonum  which  soon  supervene.  There  is  headache  from 
anaemia  of  the  brain,  and  gf»ueral  dropsy,  which  cr^mmences  about 
the  ankles  and  eyoiids^  mounts  to  tlipi  gAnital  organs,  and  invading 
the  serous  sacs,  tinally  puts  an  end  to  the  scene. 

In  all  ca-ses  the  main  xx^int  is  the  recognition,  not  of  hypertroj^hy, 
but  of  dilaUition.  Dilatation  is  the  tirst  sign  of  heart  failure.  When 
the  heart  fails  everything  fails,  and  the  l>eginning  of  dihitstiou  is  in- 
dicated by  the  early  occurrence  of  exhaustion  and  fatigue  in  any  kind 
of  effort.  Perhaps  attention  is  first  called  to  tlio  fact  by  the  j)anting 
respiration  which  occurs  after  some  iinwonted  effort,  as  in  ranniDg 
to  catch  a  car  or  train,  or  the  individual  mtticos  that  he  is  short  of 
breath  in-climbing  stairs.  An  attack  of  palpitfition  of  the  heart  sets 
in  afttT  a  full  meal,  or  after  the  use  of  alcohol,  tobacco,  or  some  of  the 
agents  which  act  upon  the  heart  in  a  toxic  way.  Hereupon  gradually 
ensue  the  coarser  signs  of  heart  failure  just  described. 

Sometimes  the  dilatation  is  more  acute,  especially  under  the  influ- 
ence of  the  nervous  system.  Jacob  recently  describeil  the  train  of 
symptoms  which  marks  this  form.  The  attack  begins  with  ]»ains  in 
the  liml>s  or  aMomen,  anxiety,  followed  by  pain  in  the  region  of  the 
heart.  <lyRpno»a,  sometimes  vertigo,  cloudy  vision,  in  extreme  cases 
with  profound  unconsciousness,  or  tlje  feeling  that  the  hejirt  is  stand- 
ing still  or  is  beating  more  fr«|uently  or  severely.  The  skin  is  cool 
or  cold.  During  the  vertigo  the  pupils  are  dilated,  the  pulse  is  small, 
the  heart  is  either  retarded  or  markedly  incn?ase<l,  the  breathing  is 
rapid.  The  heart  is  found  dilated  and  sometimes  there  are  signs  of 
nnlema  of  the  lungs.  The  attack  lasts  for  hours  or  days  and  ceases 
with  returning  warmth  to  the  skin  and  sweat.  The  pulse  becomes 
soft  and  full,  and  the  heart  returns  to  its  natural  frefjuency  in  the 
coarse  of  a  few  days.  (Edema  and  albuminuria  disappear.  This 
acute  dilatation  is  caused  by  spasm  of  the  vessels  in  the  domain  of 
the  aorta,  which  produces  all  the  symptoms,  including  dilatation  of 
the  heart,  and  the  condition  is  appropriately  designated  an  acute 
angio-spastic  dilatation  of  the  heart. 

Allbutt  relates  from  his  own  experience   how  on  one  occosicm, 
toward  the  end  of  a  long  day's  mountaineering  in  Switzerland,  he 
rather  suddenly  seized  with  a  strange  and  peculiar  />c«otrt  de  rea* 
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jnrrr  accotnx>anied  by  a  very  distressing  seuse  of  distention  and  pul- 
saitioD  in  tb(«  i*pi^iisiriuin.  On  placmj^  his  baud  over  the  he^irt,  he 
folt  a  laboring,  diffused  heat  all  over  the  epigastrium,  and  br  percus- 
sion he  aseertaimnl  that  the  right  ventricle  was  very  greatly  dilated. 
He  threw  hixnHelf  on  the  grass  with  liis  slioulders  raised,  and  in  a 
ijbm  minateis  had  the  satisfaction  of  fhiding  the  dist<eLjtiou,  the  opjires- 
uob,  and  the  dulness  recede.  He  could  then  run  and  even  move 
about  on  the  level,  but  the  instant  he  began  to  ascend  the  Hyniptoms 
TvioTDed.  8o  that  it  was  only  with  great  caution  that  he  could  pi-o- 
oeed.  Dnring  thti  following  night  lie  was  awakened  again  with  severe 
palpitation  and  dy8pna?a,  which,  however,  passed  oif  as  soon  as  he 
««nt  to  the  window  and  drew  a  few  deep  inspinitions. 

The  evidence  of  dilatation  is  not  so  distinctly  manifest  in  the 
{ibyftit*al  signs.  As  already  stated,  the  ap])reciatiou  of  any  inci*ea8e  of 
dnlxiefiH  indicates  the  state  of  dilat-'ition.  The  ai>ex  is  dislocated  but 
tbo  force  of  the  heart  is  diminishetl.  In  this  point  the  observer  may 
he  easily  misled  as  the  heart  may  l>e  stimulated  to  unwonte<l  activity 
al  tbft  time  of  examination,  and  irregular  and  tempestuous  actions, 
vhich  are  really  signs  of  weakness,  are  sometimes  mistaken  for  in- 
cntdM  of  force. 

The  tmth  is,  iucn^ase  of  fre<|aeucy  is  uoarly  always  associated 
with  lessening  of  force.  The  dilated  heart  always  beats  more  rapidly 
a&d  ae  stated  elsewhere^  cases  of  real  tachycardia,  in  which  the  pulse 
is  inrrpasednp  to  200  and  more,  are  nearly  always  dne  todilaiitionof 
tlw«  h^^rt.     Increase  in  the  frequency  of  the  pnlst*  is,  therefore,  an 

Ir,  common,  and  chanwteristie  sign  of  dilatiition  of  the  heart. 

Not  at  all  infri^piontly  the  dilatation  l>ecome8  so  extreme  as  to 
tJie  valves  incomiHitent.  Such  a  defect  in  the  closure  of  the 
orxficcA,  independent  of  diseases  of  the  valves,  is  known  as  a  relative 
tDCotii7tcti*^Dry.  As  mitral  regurgitation  is  the  most  common  affection 
of  the  ralves  of  the  heart,  and  as  this  defect  is  compensated  for  a  con- 
siderable time  by  an  hypertrophy  of  the  right  ventricle,  upon  wliich 
in  the  course  of  time  dilatation  must  ensue,  relative  incompetency  is 
ofaBDmxl  tirst  and  most  fretpieutly  in  the  tricuspid  valves.  It  is, 
ttenibre,  not  at  all  uncommon  to  be  able  to  hear  a  bmit  at  the  ensi- 
fcira  mrtiloge  indicative  of  relative  incompetency  of  the  tricuspid 
fmlTSf*  in  the  entire  absence  of  any  evidence  or  history  of  affection  of 
ftflu  valves. 

DiAONoeis. 

Tbs  diagnosis  of  hypertrophy  is  determined  by  the  four  factors 
BMBtio&ed:  by  the  dislocation  of  the  apex,  by  the  accentuation  of  the 
■Ottio  valve  sound,  by   the  increase  in  the   outlines,  and  by   the 
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condition  of  tbe  radial  pulse.     To  these  signs  may  be  added  the  visi- 
ble effects  of  an  increased  blood  supply  to  the  various  organs,  es] 
cially  the  occurrence  of  headache,  epistaxis,  jwlyuria,  etc. 

Sometimes  the  genetic  reliitioushi]!  of  the  origluattug  malady 
throws  light  ui)on  the  subject.  Thus  hypertro]>hy  of  the  heart  is 
always  present  in  chronic  nei)hritis  and  in  arteriosclerosis. 

The  essential  factor  in  diagnosis  is  the  recognition  of  the  occurrence 
of  dilnt-jitiou.  This  stiige  is  iudic4ited,  as  stated,  by  the  signs  of  weak- 
ness, by  increased  frequency  t»f  the  pulse,  by  atUicks  of  tai^-hycordia, 
palpitation,  a  little  later  by  dyspnoea  upon  exercise;  by  the  evidence 
of  stasis  in  the  kiibioys,  that  is,  by  the  retluction  in  the  (piantity  of 
the  urine,  which  is  Ligh-colored,  full  of  sediment  and  contains  hyaline 
c-jLsts;  and  in  the  liver,  wluch  is  usually  distinctly  enlarged;  still 
later  by  the  moi-e  severe  ilyspuoea  and  by  the  drojwies,  which  com- 
mence at  the  feet  and  exteiul  up  the  trunk. 

The  most  practical  puiut  in  connection  with  hypertrophy  and 
dilatation  is  the  discoverj'  of  the  cause.  Attonticm  is  paid  here  to 
the  history  and  habits  of  the  individual;  to  the  existence  or  pre-exist- 
enceof  syphilis;  t4>  the  use  of  alcohol,  including  the  ingestion  nf  beer; 
to  the  existence  of  Bright's  disease  as  determined  by  the  examination 
of  the  urine ;  to  excess  in  the  use  of  tobacco,  coffee,  tea,  etc. ,  especially 
to  the  presence  or  absence  of  lesiou  of  the  vjilves.  Digitidis  exercises 
such  a  direct  effect  in  the  i-elief  of  the  signs  of  dilatation  in  the  absence 
of  valve  lesion  that  it  may  lie  taken  as  an  assurance  of  the  diagnosis. 
Under  an  increased  diuresis  improvement  shows  itself  t>ften  in  twenty- 
four  hours  with  gradual  disappearance  of  cyanosis,  <^ema,  alVmmin- 
nria,  so  that  the  incompetent  and  irregular  heart  becomes  normal  in 
its  action  at  least. 

Pericjirditis  shows  duluess  in  a  particular  form,  weakening  of  the 
impact  and  of  the  n\iex  stroke,  which  may  be  sometimes  uuappreci- 
able,  with  friction  sound,  fever,  pain,  disturbance  of  circulation,  etc. 
A  doubtful  case  may  lie  determined  by  jispinitiou. 

Schott  suggests  in  cases  of  doubt  the   practice  of  gymnastics, 
which  in  a  short  time  re<luces  the  size  of  the  heart  and  relieves  all  the 
symptoms  of  dilatation,  but  has  no  effect  upon  the  pericardial  exn* 
dation.     Irregular  exercise  may  hurt  the  heart,  but  a  systematic  an< 
graded  exercise  always  strengthens  it. 

Aneurysm  of  the  aorta  may  l>e  distinguislieil  by  dulness  in  the 
region  of  the  aoita,  by  the  thrill,  bruit,  etc.  Aneurysm  of  the  aorta 
may,  however,  be  associated  with  hypertrophy  of  the  heart. 
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Pbookosis. 


From  whatever  cause  it  may  occur,  Lypertroph^-  of  the  hftnrt  is 
differently  interpreted   by  different   physiologists.     Hypertrophy 

Ji  '  l»een  regarded  as  a  physiological  process,  as  an  overgrowth 
"%  .  .-rcomes  obstacles.     It  is  always  8i>okeu  of  as  a  compensatory 

prooeflB,  and  is  regarded  with  favor  by  the  clinician,  who  considers 
th0  outlook  good  always  so  long  jus  tliB  hypei'tiT>])liy  ih  marked,  and 
raakcA  hifl  prognosis  bad  only  when  the  hypertrophy  bogins  to  give 
way,  when  the  heart  muscle  suffers  degenenitiou  and  the  heart 
chAmbeis  become  dilated.  Trousseau  spoke  of  hypertrophy  as  **  a 
lencm  Bpecially  and  providentially  employed  by  nature  as  a  means 

wof  orerooming  the  obstacle  to  the  circulation  of  tlie  blood,"  and  Bal- 
Coor  mentions  an  acquaintance  with  a  hale  old  gentleman,  eighty-six 
jflAra  of  age,  who  for  sixty-six  of  these  years  waw  knowx  to  have 
suffered  with  a  dilated  and  hypertrophied  heart.  Sixty-six  years, 
he  Hays,  is  certainly  the  longest  j>eriod  in  his  experience  that  mitral 
regorgitation  with  hypertrophy  has  l>een  known  or  even  surmised  to 
exist 

But  this  view  does  not  remain  xmdisputed  at  the  present  time. 
(*ertain  pathologists  of  the  modern  Hchool  are  not  willing  to  con- 
sid«?r  hypertrophy  as  a  physiological  process.  It  is  regarded  rather 
a»  evidence  of  disejwe.  Krebl,  for  instance,  claims  it  as  certain 
that  hypertrophy  of  the  heart  "  cjirries  with  it  in  its  development 
the  germ  of  death,  and  this  fact  distinguishes  it  absolutely  f]*om 
the  usual  work-hypertrophy  of  the  skeletal  muscles/'  Nobo<ly, 
he  aay»*.  cousidorH  the  strong  biceps  of  a  gynmast  Jis  dfuigeitius,  "  but 
what  exi»erienced  physician  would  venture  to  consider  an  hyper- 
~trophied  heart  healthy,  no  matter  how  well  it  does  its  work  at  the 
litno'*  Tilt*  great  mass  of  men  who  have  this  hypertrophy  saccumb 
k>  inflofficiency."  Further,  he  maintains  that  a  clinician  may  cite  a 
iber  of  vji»(ya  of  improvement  under  proper  treatment,  but  none  in 
rhich  the  heiirt  symptoms  entirely  disappear.  Krehl  always  t]uds 
ktomical  evidence  of  disease,  usually  in  some  of  the  processes  of 
•iosclen^fli.s  in  tlie  hypertrophied  muscle  of  tlie  heart.  Von 
Basch  is  not  able  to  find  anything  compensatory  in  hyi>ertrophy 
bat  n^K^^nls  the  increase  in  size  under  long  pressure  from  within  as  a 
kiod  of  *  accommodation  hypertrophy"  which  rather  hinders  than 
hcJptt  a  valve  lesinn  by  incre^isiug  the  resisbiuce  in  the  heart  cham- 
bera.  Every  physician  knows,  be  says,  that  along  with  extreme  hypei^ 
goes  dyspncea,  and  it  is  only  in  the  hypertrophies  of  moder- 
that  the  heart  lesion  is  masked  or  concealed. 


110 


WHTITAKER— DIHEA8ES  OF  THE  HEABT  AND  FERIOABDnJM. 


Legroux,  too,  declares  that  hypertrophy  may  not  occur  without 
the  intervention  of  an  intiammatory  process. 

Von  Noorden  distinguishes  the  hypertrophy  of  the  hetiri  in  dia- 
Ixjtes  as  a  welcome  complication;  for  of  itself  aloue  it  is  never  the 
cauBe  of  any  distressing  sympt*>niH»  hut  he  admits  at  the  same  time 
that  the  muscular  tissue  of  hypertrophy  shjws  a  greater  tendency  to 
Hu1)se(|uent  exhaustion  and  weakness  than  <loes  the  tissue  of  the 
normal  heart.  Freriohs  showed  long  ago  that  h<:mrt  failure,  entirely 
indejxmdont  of  coma,  is  a  not  infrequent  cause  of  death  in  diabetes. 
The  final  fatal  faihire  follows  immediately  some  unusual  exertion  or 
emotion.  We  are  compelled  therefore  to  admit  that  the  disturbaucea 
which  lead  to  hyi>ertrophy  of  the  heart  may  depend  upon  mycx^rditis 
and  that  this  myocarditis  may  advance,  to  lead  finaUy  to  destruction 
of  the  heart.  Finally,  it  may  not  even  be  maintained  that  voluntary 
mu.soles  do  not  suffer  under  continued  use.  Allbutt  fiudn  that  the  file 
cutters  of  Sheffield,  whose  avocation  com|>els  them  to  use  their  anna 
continuously  iu  rapid  flexion,  show  at  fii-st  agrejit  enlargement  of  the 
biceps,  but  after  a  few  years  this  muscle  wastes  and  falls  far  below  its 
normal  size. 

Tlie  prognosis  in  all  cases  really  de[»end8  entirely  upon  the 
condition  of  the  heart  itself.  So  long  as  the  hypertrophy  compen- 
sates the  lesion,  no  matter  what  its  character,  the  |>rogno8is  is  grMnl. 
Any  evil  effects  of  excessive  hyi)ertrophy  may  be  easily  counteracted, 
as  a  rule.  The  prognosis  becomes  bad,  however,  when  the  hyjM^r- 
trophy  begins  to  give  way,  when  c^^mix-nsation  is  broken,  and  when 
symptoms  of  ililabitiou  indicate  the  stage  of  degeneration. 

(Jravo  cases  of  heart  failure  are  marked  by  givstric  catarrh,  more 
frcH|uontly  by   atonic  dyspepsiii,   later  by   icterus.     There   is   often 
absolute   anorexia,    tlie    t4ingue  is   coate<l  and    tJxe   breath    is   Iwid. 
Thi^se  are  bad  signs,  not  onl>  in  themselves,  but  l>ecauHO  they  iutei'-* 
fere  with  the  proper  metUcation. 

The  prognosis  depends  next  upon  the  cause  of  the  condition.  The 
enlargement  of  the  heart  which  o<vurs  in  pregnancy  is  of  no  gravity. 
Tiie  hypertrophy  which  (Kcurs  under  the  abuse  of  the  milder  stim- 
nlants,  tobacco,  tea,  and  coffee,  usually  disappejira  entirely  with 
restraint  of  the  indulgence.  The  same  prognosis  may  be  made  iu 
cases  of  abuse  or  ^terversiou  in  venery.  Much  more  grave  is  the 
outhtok  in  Bright's  diseiise,  but  here,  too,  cases  differ  Jiocordiug  to 
the  form,  extent,  and  duration  of  the  disease.  In  a  general  way  it 
may  be  said  that  the  condition  of  the  heart  is  tiie  l>e8t  gauge  of  the 
gravity  of  the  disease.  Uraemia  sets  in  rapidly  when  the  heart  fails. 
Urauuia  is  always  a  bad  sign. 

So  something  of  the  prognosis  may  be  determined  by  the  aymi>- 
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Urwmia  is  itself  a  worse  sign  tlian  drope.v,  cyanuBiH  ia  a 
sign  than  dyspncpa.  Tachycardia,  which  indicates  dilatiition, 
t»  a  woree  Bign  than  a  rigid  artery,  which  iudicatos  arti^riosclorosis. 
A  patient  may  be  bloated  with  di'opsy  aud  bo  afflicted  with  such 
45ftpiM£a  as  to  be  lutable  to  lie  down,  aud  yet  recover.  But  the 
patient  who  suffers  from  the  convulsions  of  anemia,  or  who  is  blue 
with  cyanosis,  is  in  a  very  Ijad  way  indeed.  The  ]>rogno8ia  depends 
ipon  the  a^,  the  sex,  and  the  habits  of  life.  The  cases  of 
furnish  the  following  results : 
(o)  IdiofMithic  hy|>ortrnj>hy  at  maturity  up  to  the  age  of  50,  76 
27  fatal.  Of  the  fatal  cases,  14  were  between  22  and  40,  and 
reen  40  and  50  years.  Of  all  the  fatal  cases  not  a  siii^^le  one 
baloQged  to  the  female  sex;  40  cases  left  the  hospital  improved. 

(b)  ldii>pathic  hypertnjphy  in  advanced  life,  70  cases,  of  which 
33  (8  men  aud  15  women)  died.  Of  the  fatal  cases  in  women,  7 
were  over  70  and  only  2  were  less  than  (JO.  Of  the  fafad  cases  in 
only  8  were  over  65.  Of  the  47  cases  improved,  27  were  male 
20  female,  tuid  of  the  female  11  were  over  GO. 
These  numliers  show  that  the  alcohol  heart  in  the  majority  of 
belongs  to  younger  men  aud  very  rarely  to  women,  and  tliat  in 
tbe  flenil^  changes  of  advanced  life,  which  play  a  more  or  less  im- 
porlAQt  role,  the  female  sex  suffers  about  the  same  as  the  male. 

Finally  a  factor  of  fclie  utmost  importance  is  the  effect  of  heart 
stimulants,  esi^ecially  of  digitalis.  Brilliant  results  are  often 
Achieved  in  apparently  des]»erate  cases  under  tlie  })rt)i)er  use  of  the 
bCATt  stimulants.  Cases  of  extreme  dilatation  have  been  rescued  in 
thia  way.  The  dropsy  disjipiH^ai's,  the  dysputpa  is  relieved,  the 
«|OA&tit3^  of  urine  increases,  the  appetite  improves,  sleep  is  secured, 
and,  in  short,  all  the  bad  symptoms  of  failure  on  the  iiart  of  the 
Ittmti  are  driven  away,  often  in  the  course  of  a  few  days  or  weeks, 
antler  this  treatment.  Thus  tlio  jieriod  of  danger  is  bridged  over 
AOd  the  indivi<lual  may  bo  restored  for  a  long  time  to  a  life  of  useful- 
noB.  AMien  digitalis  or  other  cariliac  stimulant  ceases  to  tone  the 
iMurt*  the  ontlook  l)ecomes  bad.  and  it  may  be  said  in  a  general  way 
dial  the  outlook  is  never  so  good  when  ai)j>eal  has  It)  l>e  made  to  other 
•tinalaata  Uian  digitalis.  The  prognosis  is  never  good  when  the 
■tmnioh  it  bad  or  wlien  it  l^ecomes  l>ad  under  the  treatment.  But  no 
one  Dfsed  ever  despair  of  a  case,  however  grave,  until  the  proper 
fail 


PROrHVIAXIS. 

Much  can  be  done  in  the  way  of  prophylaxis.    The  physician 
■boold  a«r|aaint  the  patient  with  the  exact  character  of  the  disaaae 
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that  he  may  arrauKo  his  life  accordingly.  The  patient  should  be 
made  familiar  with  the  fact  that  he  need  have  no  fear  so  long  as  com- 
peusatiuu  is  perfect,  but  that  he  must  not  bre4ik  this  compensation 
by  iraprudonce  in  his  habits,  by  excessive  work,  and  above  all  things 
by  the  strain  which  is  pat  upon  the  heart  by  worrj\  Two  things 
must  be  guarded  against:  on  the  one  hand  fear,  especially  the  fear 
of  sudden  death,  which  keeps  the  heart  under  strain.  The  imtient 
is  t<^  be  assured  that  he  may  live  a  long  and  useful  life,  that  ho  may 
finally  die  of  old  ago.  On  the  other  hand,  he  must  guard  against 
indifference  or  heedlessness  with  regard  to  exooaaea  and  exposures. 
More  patients  suffer  in  this  way  than  from  fear.  This  statement 
applies  to  Ixith  sexes;  to  young  men  in  student  life,  in  the  overstrain 
of  i»hy8ical  exercises,  in  gymnastics  and  sports,  Iwat-rowing,  bicycle 
riding,  luisebalK  f<xHball,  cricket,  etc. ;  t^)  young  women  in  society  life 
in  exc4.^s8es  in  the  ball-room,  in  the  strain  of  social  agonies,  and  later 
in  donicistic  worries. 

A  young  woman  with  heart  disease  shoidd  never  marry ;  having 
married,  she  should  not  become  pi'eguaut;  having  become  pregnant, 
8[>ecial  attention  should  be  paid  to  the  action  of  the  kidneys  and  the 
habits  of  life,  and  lalxir  should  be  abbreviated  as  much  as  possible. 
Stoffela  has  shown  how  pregnancy  aggravates  the  danger  of  heart 
disease,  and  not  only  that,  but  how  it  entails  immediate  danger  to 
life.  Death  occurs  in  at  least  one-fifth  of  the  cases  soon  after  deliv- 
ery, usually  from  cedema  of  the  lungs. 

An  individual  affected  with  hypertrophy  of  the  heart  may  be 
considered  only  ai>parently  healthy.  An  hypei-troj»hied  heart  will 
always  break  down  socmer  than  a  sound  heart.  The  individual, 
therefore,  who  would  conserve  the  hy{)ertrophy  as  long  as  possible 
will  pay  gn»Jiter  attention  to  detail  in  his  habits  of  life.  He  will 
dress  with  more  care  with  rofewnce  to  the  changes  in  the  weather. 
When  the  patient's  means  afford  it  let  him  seek  a  warm  climate  in 
the  winter.  Ho  will  guard  his  diet,  eating  simply  and  substantially 
at  breakfast  and  dinner,  but  making  his  snpi)er  light.  In  his  fo(xl 
ho  will  be  cAreful  as  to  (luality  as  well  as  to  quantity.  He  will  see  to 
it  that  the  bowels  are  move<l  n^gularly  and  that  the  kidneys  atrt 
freely.  He  will  live  in  a  light,  warm,  well-ventilated  room;  he  will 
sleep  lightly  but  warmly  elml,  and  will  secure  an  abundance  of  fresh 
air  at  night. 

This  patient  also  will  stand  guard  over  his  emotions.  He  will 
exercise  self-control;  he  will  not  allow  himself  to  be  betrayed  into  a 
fit  of  anger;  he  will  put  away  sources  of  annoyance  and  worr>*;  he 
will  accustom  himself  to  self-denial.  All  these  things  and  many 
more  may,  porhaiis,  go  without  saying.     The  observance  of  those 
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pneeplB  does  not  make  life  less  worth  living;  on  the  contrary,  they 
bftte  been  inonlaited  by  philosophers  from  all  time  as  the  best 
aodeB  of  life  for  all  men.  Socrates  said  Iouk  ago  that  ho  who  had 
tbo  lenst  wants  approaches  nearest  to  the  gods,  and  Goethe  declared 
that  a  man  would  become  miserable  when  every  wish  was  gratified. 

Tb©  treatment  must  have  reference  to  the  condition  of  the  heart, 
to  the  cause  of  the  hypertrophy,  and  mutst  be  addressed  to  the  relief 
of  indiyidaal  symptoms. 


p 


I 


Tkk^twknt. 

The  effects  of  excessive  hyi>ertrophy  are  most  readily  relieved  by 
the  appliration  of  cold.  In  the  interesting  experiment  made  by  the 
physiologist  it  is  seen  that  when  a  piece  of  ice  is  held  on  a  ]>late 
of  ^lass  immediately  above  a  freshly  exsected  he/irt  from  a  cold- 
Uooded  animal,  the  l)eats  of  the  heart  are  quickly  reduced  in  fre- 
qoancf'  and  force.  When  at  last  they  8t<jp  altogether  the  heart  is 
plttced  npon  the  glass  and  held  over  an  alcohol  hunp ;  the  beats  begin 
•icain  and  are  soon  restored  under  the  stimulus  of  heat  nearly  to  their 
naiiijal  strength.  Tumultuous  and  violent  actions  of  the  heart  are 
ttnu  restnined  by  the  external  ap])lic4ition  of  cold.  When  the  heart 
beafta  violently  the  vessels  throb  in  the  neck,  the  eyes  are  suffused, 
ihm  head  aches.  This  exce^ssive  action  may  be  restrained  by  the  ap- 
plication of  an  ioe-l>ag  or  by  compresses  wrung  out  of  cold  water. 
More  sostaiiied  effects  are  secured  by  the  wearing  of  a  hollow  tin 
ahitM  filled  with  cold  water.  A  broad,  thin  flask  of  ice  water  may  l>e 
earned  iu  an  inside  breast  pocket  of  the  vest.  Less  excessive  action 
of  Use  heart  may  be  rentraincd  by  the  iLse  of  the  bromi<les,  esi^ecially 
ike  aodinm  bromide,  in  dose  of  20  to  40  grs.  iu  half  a  glass  to  a  glass 
oi  Seitaer  water  or  soda  water  fi*om  a  siphon  bottle. 

'  as  signs  of  ilegeneration  ensue,  that  is,  so  soon  as  any 
diL.~: —  iias  taken  place  and  the  compensation  is  broken,  it  is  time 
fto  interfere. 

The  finit  interference  is  the  injunction  of  rest.  The  heart  can 
leeover  its  tone  only  when  it  is  allowed  to  do  less  work.  If  the  signs 
ol  dllatatiou  are  acute*  tlie  individual  should  remain  in  \m\.  Noth- 
ing •<*  n«ickly  rolie\es  dyspna*a,  palpitation,  and  heart  failure,  as  the 
nwambent  or  semi-recumbent  jiosture,  and  nothing  so  quickly  aggra- 
valea  or  intensifies  these  symptoms  as  continued  work. 

With  the  snlwidence  of  the  acute  symptoms  under  rest,  that  is,  the 
lecoferi  of  tone  as  manifest  in  the  improvement  in  the  condition  of 
ifar  palso  and  in  the  incTBase  in  the  quantity  of  urine,  steps  may  be 
taken  to  tone  the  heart  muscle  by  exercise.  As  stated  elsewhere  it 
a  happy  thought,  the  idea  that  the  heart  muscle  could  be  toned 
Vol.  TV.- a 
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like  any  other  muHcle  by  the  iiroper  oxorciso.  But  thn  amonnt  and 
character  of  the  exercise  mnnt  be  nicely  xraded  io  the  indiTidaal  case. 
The  exercise  shoultl  never  be  cnrried  to  the  i>oint  of  fatiKne.  The 
BOpervention  of  palpitation,  of  short  breathing,  of  precordial  distreaa 
these  are  si^H  of  overstrain.  It  is  easy  to  exhaust  tlje  heart  by  ex- 
ercise. In  all  cases  exercise  iu  the  open  air  is  l)est.  The  gymna- 
sium of  the  Greeks  had  no  roof.  But  the  exorcise  may  l>0Kin  at  first 
in  the  room,  perhaps  most  profitably,  certainly  most  pleasurably, 
with  some  of  the  machine  apparatus,  as  in  rowing  boats,  ridin}<  arti- 
ficial horses,  etc.  When 
the  heart  can  stand  it,  the 
best  exercise  is  the  climb- 
ing of  mountains.  Shady 
mountain  resorts  are  finest 
where  sttjps  may  l>e  made 
from  time  to  time  to  rest, 
and  if  from  these  stopping 
l>lac€8  a  pleasing  proRjiect 
oj>en8  out,  so  much  the 
better  for  the  i^iatient.  The 
patient  comes  to  these 
things  gradually,  of 
course.  The  exercise  may 
}ye  at  first  passive  and  then 
active;  under  all  circuni- 
stances  the  patient  stofw 
this  side  of  fatigue. 

These  gooil  eflftnits  of 
a  properly  graded  exer- 
cise render  apparent  the 
evils  of  the  oi)po8itG  treat- 
ment by  total  inactivity. 
Less  than  a  quarter  of  a 
century  ng"  absolute  rest 
was  enjoined  upon  all  patients  affected  with  heart  disease.  Subee* 
qnent  experience  enables  us  to  draw  the  lines  in  this  regard.  Re«t  is 
necessary  in  acute  myocarditis,  and  in  the  stage  of  acute  dilatation 
from  whatever  cause,  but  chronic  degenerations  are  best  overcome  and 
muacular  tissue  is  l>est  developed  by  systematic  exercise.  Too  much 
rest  favors  the  processes  of  ihigeueratiou,  favors  the  grnnulo-fatty 
degeneration,  the  hyaline  and  sclerotic  change  under  which  the  active 
protoplasm  of  healthy  muscle  is  reduced  to  inert  matt4*r. 

The  next  thing  is  tlio  diet.    The  best  food  is  milk.    Acute  hearl 


Tn,  6.— The  OuiUdm  of  the  Heart  and  hirer  aa  Reduced 
by  Excrete.  (BdiuU.)  Thn  codUduous  Ud«  repreaents 
the  dlmenakms  of  Uie  heart  before,  the  dotted  line  tfae 
raducUoa  aoootapUshed  by  eiercise.  The  BtnUicbt  and 
farokea  Uaea  In  the  hjrpoohondrium  repreaeDt  the  outUnea 
o(  the  Uver  under  Btuta  and  Iba  retraction  effected  by 


HTTKBTBOPHT  AND  DILATATION   OF  THE  HEAKT. 


115 


I 


ft  neqnel  to  Bcarlatina  or  other  infections  diseaee  is  often 
alto^otlier  by  an  exclusive  milk  iliet.  Milk  ia  both  food 
ftnd  drink.  It  ia  convertod  (juickeat  ami  with  the  least  effort  on  the 
pfluri  of  the  digestive  organs  into  the  blood,  and  is  appropriuteil 
sootiesi  and  most  conix)l«'t»ly  by  the  tiHsnes.  Milk  in  also  a  diuretic. 
It  flushes  the  kidneys  and  thus  elimiuates  toxines.  Under  a  milk 
diet  the  nutrition  improves,  sonietimejithe  dyspncpa  and  dropsy  sub- 
side. The  only  centra-indication,  aside  from  some  idiosyncrasy,  is 
off«?red  in  cerfciin  cuses  of  plethora,  where  it  is  not  advisable  to  in- 
4  ruami  the  quantity  of  bloo<l.  In  fact,  Oertel  advised  a  great  reduc- 
tioo  iti  the  ijuantity  of  tluiils  as  the  iirst;  principle  in  the  treatment  of 
*  ««Ak  heart.  The  best  criterion  to  go  by  in  these  cases  is  the  quan- 
^Ckj  of  urine.  Where  the  urine  is  abundant  and  clear,  milk  may  lie 
givai  freely.  For  the  rest,  as  regards  diet,  it  should  be  simple  and 
natritious.     The  SQp|>er  should  be  very  light. 

80  Iong»8tb6hy;>ertrophy  i8comi>ensat-ory,  interference  is  always 
nwrfdleaome  and  is  often  mischievous.  IrrefMirable  damage  is  often 
inflictMi  by  routine  stimulation  in  all  cases  of  lieart  disease.  The 
beftft  which  is  doing  its  work  well  is  brought  by  overstimulation  into  a 
stetBof  rapid  exhaustion.  Wlieu  the  heart  compensates  the  lesions  it 
be  let  alone.  Thus  a  U(^e-bleed  is  often  salutary.  It  relieves 
in  the  heiid  and  sometimes  in  this  way  prevents  the  danger 
oC  mptme  of  an  atheromatous  vessel  in  the  brain.  It  is  a  natural 
iBueMatUop.  Nose-bleed  should,  therefore,  l>e  checked  oidy  in  the 
plMtuce  of  signs  of  exhaustion.  A  diarrhoea  and  profuse  sweat  may 
reliarfv  surchargoil  Te.sse]s  in  the  same  way.  The  phyHiciau  will  regu- 
late hiA  thenipy  accordingly,  favoring  rather  than  preventing  these 
■ociwof  elimination. 

Anything  like  a  profuse  or  exhausting  nose-bleed  may  usually  be 
•Id|>p«i1  at  uvce  by  touching  the  septum  near  the  oritice  witli  a  fresh 
otanfeed  solution  of  chromic  acid.  Colliquative  diarrhoea  may  l)e 
eanftfoDrHl  hy  bismuth  grs.  x.-xx.  every  two  to  four  hours,  and  i>rofuse 
OTPenfai  by  a  solution  of  atropine  gr.  i.  -  3  i.  of  which  gtt.  iij.  may  l>e 
gitn  Uinn*  or  four  times  a  dav  ;  or  often  l)etter  by  strychnine  solu- 
tion in  the  same  strength,  in  doses  of  gtt.  x.  at  the  sfime  inten'als. 

WlM^re  the  procesnes  of  arteriosclerosis  are  j)r<^nounced»  as  indi- 
cafted  bj  the  condition  of  the  radial  or  tompond  ]iulse.  by  the  form  of 
Udttey  dlJieJMe,  by  any  of  the  signs  of  intermittent  closure  of  vessels. 
hf  the  indi«ititiiis  of  tliromlxmis  in  the  cerebral  arteries,  etc.,  the  po- 
teflnmn  or  pref*>rably  the  SfHlinm  iodide  shotdd  be  regularly  adminis- 
loved.  The  dmg  may  he  dissolved  in  e<iual  parts  of  p»^ppermint 
valer,  anil  Ibe  dose  of  this  pri*pamtion  should  range  from  &\i^  to 
%m  drops  in  a  wineglass  of  milk  before  meals.     There  is  in  this 
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preiiaratdon  no  incotopatibility  with  digitalis  or  other  form  of  heart 
stimulant,  and  the  iodides  may  he  given  regularly  while  the  digi- 
talis is  continued,  once  or  twice  a  day,  or  oftener  as  may  be,  for  a 
period  of  weeks  and  mouths. 

Aufflmic  i)atientH  may  Im  greutly  Imnefited  by  the  use  of  some 
ferruginous  mineral  water,  especially  by  the  combination  of  iron  with 
arsenic,  as  existing  in  Roncegno  water  and  Levic(j  water,  pre]>ara- 
tions  that  may  be  taken  in  the  dose  of  a  teas])oonfnl,  dessertspoonful, 
or  tablespoonful  in  a  wineglass  of  water  after  meals.  Arsenic  in 
minute  dost^  imjiroves  the  processes  of  asBimilation  we  say,  in  cou- 
cealiug  real  ignorance  under  words.  It  may  be  that  it  acts  by  some 
antidotal  or  antimycotic  properties.  At  any  rate,  the  cUnical  fact  is 
established  and  accepted.  Where  for  any  reasous  it  is  ad>isable  not 
to  give  arsenic,  the  iron  may  be  administered  in  the  form  of  the  tinc- 
ture along  with  the  tincture  of  digitidis,  or  a  teaspoonful  of  tlie  sac- 
cliarated  carbonate  of  iron  in;iy  bo  faiken  aftor  each  meal.  Arsenic 
is  contraindicated  in  fat  people  and  in  fatty  heart. 

The  heart  may  l>e  now  mltlitionally  sustained  by  the  use  of  drugs. 
Digitalis  is  the  tinest  of  all  the  hoai-t  stimulants,  but  the  remedy 
must  be  used  with  judgment.  The  dose  should  be  regulated  in  quan- 
tity and  fre<iuency  to  the  wants  of  the  indi\ndnal  case.  A  mild  case 
is  beuelited  by  the  use  of  the  tincture  of  digiUdis  iu  dose  of  hvo  to 
ten  drops  every  three  or  four  hours.  In  a  more  severe  case  the  infu- 
sion may  \>e  preferred,  in  a  dose  of  a  tea8poon^d  to  a  tablesptxniful 
every  three  to  four  hours.  Inafluiuoh  as  neither  alcohol  nor  water 
alone  dissolves  all  the  essential  elements,  preforenc-e  may  lie  had  at 
times  for  digitalis  in  powder  in  the  dose  of  a  grain  to  a  grain  an<l  a 
half,  every  two,  four,  or  six  hours.  See  also  the  section  on  tJie  tre^it- 
ment  of  Valve  LoHions. 

Whore  digitalis  disagrees  with  the  stomach,  it  may  l>e  substituted 
by  Btroi)hanthufl  or  sparteine.  Those  rivals  are,  however,  far  l>ehiu(L 
The  tincture  of  strophanthus  is  administered  in  the  same  dose  as  the 
tincture  of  digibvlis.  The  sulphate  of  sparteine  is  given  in  the  same 
dose  as  the  sulphate  of  morphine. 

For  steady  and  continuous  support,  no  remedy  equals  strychnine. 
The  tinctnro  of  nux  vomica,  drojis  ten  to  twenty,  is  a  good  prepara- 
tion, or  the  strychnine  itself  may  Ite  given  iu  the  form  of  the  sul- 
phate or  nitrate,  in  a  grain  to  the  ounce  solution,  of  which  the  dose 
may  be  ten  drops  three  times  a  day.  Quicker  effects  may  l>e  hatl  Iram 
the  sul>cutiineous  injection  of  the  sodium  beuzoate  of  ciiffeine,  in  the 
dose  of  three  to  five  grains.  Nitroglycerin  acts  kindly  in  c^ses  of  kid- 
ney disease,  in  that  it  diminishes  the  blood  pressure  in  the  j)eriphery. 

Constipation   is    best  relieved  by  some  of  the  vegetable  pt^ 
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ioQB,  especially  by  comi>otuidB  contaiDing  email  qaantdties  of 
stTTcluune,  which  Htmiuhites  the  sluggish  peristaluiH,  while  it  at  the 
•ftne  time  improvee  the  tone  of  the  heart.  A  pill  iu  common  use  is 
tb»  combinatiou  of  aloin,  belladonna,  and  strychnine,  one  of  which 
may  be  taken  after  each  meal.  In  the  pi^esence  of  mach  tiatnlency, 
»hioh  Ia  u  common  and  distressing  complication  of  heart  disease, 
tliirt  pill  may  be  Rubstitutetl  by  a  preparation  Avhich  contains  asa- 
f^itiiln,  as  in  the  compound  pill  of  galbaunm  in  the  oomposition  of 
which  the  aaafoeiida  may  l^e  increased  if  necessary. 

A  failing  apf>etite  may  be  assisteil  by  exerciae  in  the  open  air  or 
by  a  powder  of  basic  orexiu,  once  daily,  at  ten  a.m.,  0.3  (gr.  v.)  iu  a 
vutmi  *u»up,  which  is  often  of  excellent  service  when  the  appetite  does 
nol  recur  during  the  intenals  of  digitalis  treatment. 

Falpitation  is  best  relieved  by  rest  and  is  prevented  by  the  judi- 
eioDS  na©  of  digifalis.  The  attack  itself  may  be  cut  short  by  the  ad- 
ninttftratiou  oi  a  stimulant,  as  a  teasi^i^tonful  of  good  cognac^  of  an 
JUiU-acid,  aa  a  ten  to  fifteen  grain  dose  of  carbonate  of  soda,  or  of 

to  fifteou  grains  of  the  salicylate  of  soda.  A  hot  foot  bath  and 
mofltard  plastt^r  over  tlie  region  of  the  hejirt  are  home  n^niedies  not 
to  be  dflspiaed  iu  securing  quick  relief  of  a  severe  attack. 

Dytipmi'A  is  U*Ht  ivlievrnl  by  n»st  and  by  stimuhition  of  the  heart 
jriih  heart  limits,  es(>ecially  by  digitalis.  When  the  attack  is  so 
to  amount  to  cardiac  asthma,  it  may  be  ti-eated  by  the 
'■'  s  jis  for  the  relief  of  pal]>itatiou,  more  especially  by  the 
difu-  '  imulauts,  brandy,  ether,  and  camphor.     Sometimes  a 

taaffpooafo)  of  a  solution  of  chloral  hydrate  (two  or  three  grains  to  a 
drBchm  of  {leppermint  water)  }irove8  of  great  service.  A  teaspooufnl 
of  brmndy  nr  whiskey  8h<iuld  always  be  given  with  the  chloral,  or 
where  this  remetly  is  oftener  used  it  should  be  preceded  by  the  ad- 
ion  r>f  dilut^x  hydrochloric  iicid,  ten  t<»  fifteen  drops  in  a 
of  water.  WJien  tlie  attack  is  olmtiuate  it  may  be  cut 
abort  by  the  subcutaneous  injection  of  morphine.  For  the  relief  of 
the  MTeror  attacks  <if  dyspuifo,  morphine  is  tlje  best  remedy.  It  is 
also  aometiKnea  the  liest  Iiypnotic,  but  it  must  l>e  prescribed  with 
-urv,  first  ill  the  tentative  dose  of  0.(X>5,  gradually  increasing  to  O.Ul, 
oti^^Kixth  of  oup  grjiin.  In  the  relief  of  o'dema  diuretin  gr.  xv.  ter 
dir-  tu  **>*lji  \vat<T  from  a  siphon  l»ottle  may  l)e  tried,  and  should 
Qef>'AaitT  arise  the  liydrops  and  anasarca  may  be  relieved  mechani- 
cally, ir,,  by  incisions. 

Fivciirdial  pain  calls  for  rest,  cardiac  tonics,  strychnine,  digitalis, 
ami  oonnter-irntatiou  iu  the  form  of  a  mustard  plaster.  On  the 
nllier  baud,  iu  some  cani^s  ilu*  application  of  cold  is  grateful.  Where 
th0  pain  \»  aovere  report  must  be  ha<l  to  morphine. 
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Auytliiug  like  an  attack  of  anguia  may  be  cut  abort  by  tbe  nae  of 
the  nitrites,  especially  by  the  ainyl  niti'ite.  As  stated  elsewhere,  pa- 
tieutB  thus  uftiicteil  maT.'  carry  with  them  ghiBS  pearls  which  they 
may  break  iu  a  haudkercliief  and  iuhalo  the  fumes.  Sometimes  large 
quautities  must  l>e  taken  to  secure  the  desired  effect.  Balfour  speaks 
of  the  great  freedom  with  which  amyl  nitrite  may  l)e  used  by  certain 
individuals,  and  uarrates  the  case  of  a  (rieud  who  suffered  much  with 
angiua  iu  couucction  with  aortic  regurgitation,  au<l  who  got  i*elief  by 
inhaling  the  remedy  during  the  day,  but  not  content  with  this  quan- 
tity ho  **UHed  to  soak  his  ])ockct  haudkerchii^f  in  tlie  aniyl  and  go  to 
sleep  with  it  lying  on  hia  face,  without  any  ill  results."  More  bus- 
tained  effects  are  sec^ured  by  the  use  of  nitroglycerin  in  the  dtise  of 
one,  two,  or  three  drops  of  a  one-i>er-cent.  solution,  one  to  three 
times  a  day.  This  remedy  may  \ye  given  also  iu  the  form  of  tablets 
with  chocolate,  each  containing  the  y?,j7  of  a  grain  of  the  drug. 

The  heart  complications  of  gout  are  best  couutenicted  by  the 
proper  regulation  of  the  food,  gratlation  of  exercise,  and  exhibition  of 
the  salicylates,  preferalily  the  salicyhite  of  soda.  Salol  should  be 
avoided  in  tlie  presence  of  any  kidney  troubles.  It  is  often  remarked 
that  when  the  gout  localizes  itself  the  complication  on  the  part  of  the 
heart  disajtpears.  Balfour  thinks  that  this  substitution  could  be 
reached  and  the  same  good  accomplished  by  the  use  of  colchicum  in 
doses  of  five  to  twenty  drops  of  the  tincture. 

Sleep  is  Iwst  secured  by  trioual  in  the  Jose  of  gra.  xv.-xx.  in  a 
cup  of  hot  milk  or  hot  tea  at  iM^d-time.  See  also  the  treatment  of 
Myocarditis  and  of  Chronic  Valvular  Disease. 

Myocarditis. 

Myocarditis  (/'''i",  muscle;  xapSia^  heart) — infection  (inflammatioD) 
of  the  Hulistiince,  parenchyma  or  wall,  of  the  heart. 

The  term  was  first  used  by  Sobemheim  (1837).  At  tlie  begin- 
ning of  the  present  century  Corvisjirt  de8cri!>ed  the  condition  na  a 
carditis,  i.e.,  as  a  phlegmasia,  which  he  believed  affected  the  entire 
heart  in  all  its  parts,  muscle,  membranes,  and  vessels.  Kreysig, 
Andral,  Bonillaud,  Kokitansky  considered  the  carditis  as  an  infiam- 
matiou  l>egiuniBg  iu  the  muscle;  Bristowe,  Frietlreich,  Banl,  and 
Phillipe  hx?ated  the  affection  in  the  interstitial  tissue  and  called  it  tin 
interstitial  myocarditis;  Dui>laix,  Debove,  Haushalter,  fixeil  the 
point  of  departure  in  the  vessels,  as  a  ^leri-arteritis  an<l  an  exten- 
ftion  by  pn)liferation  of  the  connective  tissue  from  the  vessels.  In 
elaboration  of  tins  view,  Martin,  Huchard,  and  Weber  derived  the 
inflammation  in  the  first  place  from  the  intima  as  an  endarteritis. 
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HiMthild  boldly  deeiKnates  myocarditiB  an  arterioscleroBis  of  the 
b«ut. 

The  conoeption  of  myocarditis  varies  not  only  with  regard  to  the 
tisMie  inToIvod  but  uldo  as  to  the  t-Laracter  of  the  affectiou.  Thus 
the  tenn  is  limited  at  times  to  inilammations  proper  which  may  ter* 
minale  in  r^si>latiou  or  in  suppuration,  and  again  is  extended  to 
iocfaide  all  the  various  degenerations.  As  it  is  at  the  present  time 
dil&cult  to  ilraw  the  line  between  chronic  inflammations  and  degener* 
mtk>T>  ^  it  is  admitted  that  degenerations  are  expressions  of 

chn>i:  Mumatious,  myocarditis  is  still  studied  rather  from  the 

stuidpoiiit  of  acute,  subacute,  and  chronic  inflammation,  localized 
I  It  fl :  f^  iderstanding  by  this  term  a  process  which  reaalts  mainly 

fn*nj  n. 

From  this  standpoint  the  study  of  the  heart  is  much  simplified 
and  tlie  character  of  the  lesion,  whether  parenchymatous,  interstitial, 
or  TBBoiilAr,  is  referred  to  a  common  cause,  to  wit,  to  a  poistming  of 
tiM>  blood.  Myocarditis  is,  therefore,  a  secondary  afi*ection,  a  conse- 
qnasoe  of  other  and  for  the  most  part  infectious  diseases. 

Acote  inflammation  of  the  hojvrt  wus  first  seen  in  the  course  of  or 
aa  a  sequel  to  typhoid  fever.  Louis  describcnl  the  condition  which 
r««alUxl  in  softening.  Audral,  Ounzburg,  Wunderlicb,  and  St<.>kes 
desicrilied  the  loss  of  consistence  as  so  great  at  times  as  to  reduce  the 
b«9art  to  the  condition  of  a  wet  cloth.  In  fact,  the  color  was  said  to 
be  like  that  *»f  a  dea<l  leaf  {/cuiUe  vtorte).  Stokes  saw  a  case  in 
which  the  softening  was  h<>  greut  ''that  when  the  heart  was  grasped 
by  the  great  vessels  and  held  with  the  apex  pointing  upward  it  fell 
down  ov^r  the  hand,  covering  it  like  the  cap  of  a  mushroom." 
B«>tnbeTK  ^*^ry  projierly  suggests  that  too  much  attention  is  paid  to 
the  CDere  conditi<^n  of  the  softening,  which  in  muscle  like  the  heart  La 
Baitualiy  found  at  the  time  of  autopsy  in  the  most  difi'erent  degrees 
of  posi-xnortem  rigidity. 

Etiology. 

Thb  nyoearditis  of  typhoid  fever  has  always  served  as  a  proto- 
Ifpt  ID  Ibtt  tlf«cripiion  of  infection  of  the  beai-t  muscle.  Stokes  has 
Made  oa  familiar  with  the  symptomatology  of  the  complication.  The 
irvqaflooy  of  sudden  death  from  heart  failure  in  diphtheria  soon 
alAracied  attention  to  the  affection  of  the  heart  muscle  in  this  dis- 
aaML  F'  *^  h  deAcril>e<l  a  pareudiymatouH  degeneration.  Birch- 
Hhaeh^l  .  titial  proliferations  of  high  degree.    Hereupon  Ley- 

dflD  pablwheti  a  series  of  cases,  and  Rt^mberg  deHcribeil  in  detail  the 
Tsrioofl  prooeosee  of  degeneration.  Soon  it  was  seen  that  diphtheria 
is  OBO  of  the  moat  froqoent  causes  of  infections  myocarditis,  and  that 
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the  greatest  danger  of  the  diseaBe  esdsts  iu  this  complication.  Diph- 
theria produces  myoc^arditis  much  more  frequently  than  endo-  or 
pericarditis,  and  while  inflammations  of  these  various  tissues  are 
often  found  associated,  myotuirditis  sometimes  exists  alone. 

Diphtheritic  myocarditis  usually  sets  in  late.  It  begins  between 
thn  sixth  ami  ninth  days,  reaches  its  a*;me  at  the  end  nf  the  second 
or  beginning  of  the  third  week,  and  may  then  continue  with  undi- 
minished intensity  far  int<j  convalescence. 

The  process  is  therefore  po8t-<lii>htheritic.  It  is  rarely  seen  in 
chililreu  under  tlin  age  of  six  years,  chiefly  on  iu!ccmnt  of  tin*  rapid 
mortality  of  diphtheria  at  this  age,  at  least  before  the  present  period 
of  si>ecifi(^  therapy.  It  occurs  most  freiiuently  between  the  ages  of 
six  and  fourteen  years,  more  commonly  among  boys,  but  by  no  means 
infrequently  in  mlults. 

Leyden  first  pointed  out  the  changes  in  the  heart  muscle  which 
ooour  in  the  coui-se  of  scarlet  fever,  and  llomberg  remarked  upon  the 
Giir\y  period  in  which  the  heart  may  be  affected  in  this  disease. 
Thus  fatty  degeneration  of  the  musculature  is  sometimes  found  as 
marked  in  the  flrst  days  of  this  disease  as  in  other  affections  only  in 
later  stages.  Interstitial  myocarditis  may  begin  as  early  as  the 
fourth  day,  but  increases  in  severity  up  to  the  middle  of  the  second 
week. 

Myocarditis  has  also  been  observed  in  the  course  of  cerebro-spinal 
meningitis,  variola,  erysipelas,  malaria,  rheumatism,  and  especially 
frotjuently  iu  the  various  forms  of  sopticaimia.  In  faut,  the  micro- 
organisms which  most  fre<]uently  produce  myocarditis  are  the  Btre]>- 
tococcuH  and  staphylococcus  of  pus.  When  those  micro-organisms 
are  introduced  tlirectly  into  the  cin^ulatiou,  as  in  the  ex^)erimonti^  of 
Kibljert,  with  fragments  of  potato  (K^mtaiuing  jiure  cultures,  myocar- 
ditis ooonrred  more  frequently  than  inflammation  of  the  membranes 
of  the  heart.  But  even  trivial  infections  may  Icvul  to  myocarditis. 
Thus  KoUe  dechm^s  that  he  has  lately  seen  in  the  Leipsic  clinic 
several  casctt  of  grave  acute  myocarditis  in  the  course  of  simple 
quinsy. 

Tliat  the  heart  mus(?le  is  sometimes  severely  affeete<l  by  the 
]>oiflon  of  influenza  is  indicated  by  the  weakness  of  the  heart  which 
shows  itself  entirely  inde|>endent  of  fever.  Tlius  there  are  cases  in" 
which  the  activity  of  the  heart  remains  intact  during  the  highest 
fevers,  while  there  are  others  in  which  the  signs  of  heart  weakness 
with  systolic  murmurs  occur  even  in  low  fevers.  Bumey  Yeol 
Tomarkod  ui^tn  the  occurrence  of  heart  weakness  of  grave  character 
att^ndeil  with  signs  of  extreme  stasis,  which  disappeared  only  after 
long  rest  in  bod  and  protracted  rol>orant  treatment  of  the  heart, 
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*\»  to  inflaeuza  so  mild  as  to  have  passed  almost  unnoticed  by 
thu  patiunt.  Sanaom  saw  in  thirty  cases  of  iiiHuenza  irregular 
of  the  heart  which  was  attended  with  all  kinds  of  nervous 
rfaaDoe,  paresis,  panesthcsiaj  exo])hthulmus,  stiiinia  ptosis, 
pertigo  ah  cunr  hpsa,  precordial  anxiety,  etc.  The  effect  of 
infhienzii  in  aKgrnvating  chronic  disease,  often  to  a  fatal  termination, 
U  largely  due  to  the  degradation  of  the  heart  (Leube).  The  total 
of  digitalis  and  other  heart  stiumliLuts  in  lifting  the  tone 
of  tbfi  beftrt  throughout  the  course  of  the  disease  iu  certain  (*ases,  or 
daring  the  crisis  of  jmeumouia,  tiiuls  itM  exphLUution  in  tlie  grave 
toxic  iufluenco  of  tliese  affections  uyton  the  muscle  of  the  heart. 

Aa  for  pneomouia  the  condition  of  tlie  heart  muscle  is  the  actual 
iig«  of  the  gravity  of  the  disease.  Heart  failure  is  the  chief  cause 
dflftth  in  the  puenmouia  of  alcoholism  aud  of  ohl  age. 
Tabercnlosis  of  the  myocardium  is  rare,  though  the  heart  muscle 
with  other  orgaus  iu  the  process  of  phthisis.  Observations 
r»f  the  iwurTenc<>  of  embolic  tubercles  in  the  heart  are  not  fretjneut 
in  man.  but  two  eases  have  been  reported,  one  by  Preusze  and  one 
bv  I^aitigwitz,  in  the  cx)w.  Stro/^  found  a  numl»er  of  nodules  of 
ibereoloiiB  nature.  In  the  central  part  of  one  tumor  caseous 
was  found  in  which  tubercle  bacilli  were  demonstrated  under 
microst*<>pe. 

Gonorrhoea  is  the  latest  infection  known  to  produce  myocarditis. 
In  this  case,  also,  the  relationship  was  first  established  by  Leydeu, 
rfaoae  pnblicatiuu  w;is  soon  ft)ll(jwt*d  by  the  line  and  full  demonstra- 
of  O^nucilmau.  In  some  CAses  the  originating  malady,  of  what- 
cbaracter,  may  have  long  since  disappejired  or  may  have  been  so 
(hias  to  have  passed  unnoticed.  S'tmetimes  it  was  calleil  **  a  cold/' 
How  the  infections  act  in  the  production  of  myocarditis  has  not 
bii«n  ilt^finiti'ly  tletc*rmine<l.  In  certain  cases  the  micro-organisms 
hmve  been  found  in  the  substance  of  the  heart.  Such  demonstrations 
bavfk  b*^«'n  tiuule  in  Heptictemin  with  the  discovery  of  pyogenic  micro- 
organisms (Litten,  Ziegler).  and  in  gonorrhoea  with  the  disclosure  of 
tbf  gano(%iccus  (Ijeyden,  Councilman).  Jjjtiidouzy  and  .Siredey  dis- 
oQTenad  the  typhoid  bacillus  iu  tlie  heart,  aud,  more  to  the  pur)>ose» 
ChtLniememaet  und  Vidid  found  it  in  the  heart  in  a  case  of  typhoid 
BB^ocarditis.  Hut,  on  the  other  hand,  it  is  only  fair  to  state  that 
Lyon  and  Gilliert  were  not  able  iu  their  experiments  with  tlie 
typhoid  l>a<*iUus  U^  pnxlucH)  a  myocarditis. 

Srimetimea  tlio  myocarditis  results  from  the  action  of  micro- 
org&niams  not  directly  connected  with  the  pro<lnction  of  the  original 
diaeaae,  as  from  tlie  various  pyogenic  micro-orgauisms  intro<luc^  in 
thm  oouise  of  other  diseases  to  constitute  the  process  of  secondary  or 
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mixed  iufectiou.     Thus  the  iuHauiiuation  of  the  myouardiam  wliioh 
occurs  in  i)iieumoDia  is  not  alwayu  to  be  refeiTed  to  tbe  diplococci 
of  pneumouia  (though  recent  investigatious  have  Hhown  it  to  1^  \erv* 
diffuse),    but  to  associated  pyogenic  uiicro-oi*gauisms  which    are 
iibiquitouH.     Finally,  am<-)ng  the  more  masked  infections,  syphilis 
uifects  the  heart,  but  this  i)roces8  is  usually  considered  separately. 

In  many  cases  the  myocarditis  does  not  seem  to  result  from  the 
direct  presence  of  tlie  micro-organisms.  In  the  studies  of  Kockel 
bacteriological  examinations  furnished  only  negative  results.  It  is 
noticed  in  many  cases  that  the  myocai*ditis  occurs,  as  in  typhoid 
fever,  late  in  the  history  of  the  infection,  also  that  it  shows  itself  in 
connection  with  diseases,  such  as  diphtheria,  caused  by  micr(M)rgan- 
isms  which  do  not  penetrate  to  the  blood.  It  is  seen  farther  that 
affection  of  other  voluntary  muscle,  which  shows  itself  as  paralysis, 
may  develop  at  the  same  time  with  the  myocarditis.  This  is  espe- 
cially apt  to  bo  the  case  in  diphtheria  and  sometimes  In  dysentery. 
The  paralysis  of  the  vdluntary  muscles  which  occurs  in  diphtheria 
is  nearly  universally  attributed  tf>  the  action  uf  a  toxall)umin.  So 
that  at  the  present  time  the  tendency  is  to  ascribe  myocanlitis  not  so 
much  to  tiio  direct  invasion  of  inicro-organiHms  as  to  the  action  of 
the  8i>ecitic  t<»xins  or  toxalbuuiins  which  they  deve]t»p. 

The  objection  that  it  is  netressary  to  demonstrate  bacteria  in  the 
affected  region  to  prove  an  infectious  origin  is  no  longer  valid.  It  is 
kntjuii  that  certain  poisons,  acouite,  digitalis,  uiuscjirine,  veratrine, 
distinctly  affect  the  action  of  the  heart,  and  it  is  known  that  certain 
toxins  exercise  this  same  effect.  Thus  Khun  found  that  the  injection 
of  the  toxins  of  micro-organisms  prodiice  rapid  gmnulo-fatty  degener- 
ation in  the  liver,  kicbiey,  and  heart,  and  Brault  and  Chaniu  observeil 
the  various  changes  of  myocarditis,  acute,  sulwcute,  and  sc^lerotic, 
after  the  introduction  of  filtered  cultures  of  the  bacillus  pyocyanens. 

Alcohol  leads  directly  to  degeneration  of  the  heart  muscle  tlin)ugh 
over-stimulation  and  exhaustion,  and  indirectly  thn)Ugli  toxaemia. 
The  heart  is  overburdened  further  by  the  increase  of  bhiKxl  pressure. 
The  toxic  effects  are  observed  soonest  and  most  marked  in  cases 
where  alcohol  is  taken  in  concentrated  form  as  in  brandy,  whiskey, 
rum,  bitters,  and  still  more  in  crises  where  the  alcohol  is  impure. 
The  increase  of  pressure  is  observed  especially  in  cases  where  the 
alcohol  is  taken  in  more  dilute  form,  as  in  beer  and  wine.  Billings 
slioweil  that  the  mortality  of  dealers  in  liquor,  aged  from  twenty-five 
to  sixty  years,  was  very  mnch  greater  than  that  of  the  men  generally. 
In  a  thousand  cases,  one  hundred  and  twenty  men  generally  and  one 
himdred  and  forty  liquor  dealers  died  from  diseases  of  the  circula- 
tory system  alone. 
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Diffose  degeneration  of  the  heart  muscle  ensues  in  the  course  of 
time  auder  powerful  musculur  effort.  Overstrain  of  the  heart  is  pro- 
doeod  in  certain  vooutions,  as  in  porters,  shovellers,  boiler-makers, 
fboaden,  steam-piije  tittersr  etc.  Jurgenseu  noticed  the  degeneration 
of  the  heart  muscle  which  occurred  in  the  workers  in  vineyards  who 
Lad  to  climb  hills  with  heav}-  burdens  on  their  backs.  But  excesses  in 
this  dir^'tion  aro  not  confined  to  tlm  workiu^;  classes.  The  writer 
otxe  had  a  case,  which  terminated  in  sudden  death,  in  a  cornet  player, 
^ho  VHS,  however,  also  a  great  l^^er  drinker.  Mountain  climbera, 
nmasis,  bicycle  ridera,  base-  and  fix»tball  players,  l>oat  rowers, 
commonly  br(?JLk  down  preniaturely  with  degeneration  of  the  muscle 
the  heart.  The  same  eflfcct  is  produced  in  the  course  of  time  by 
Itb  lesions,  the  evils  of  which  the  heart  firat  overcomes  by  hyper- 
iphy,  but  subsequently  yields  to  in  dilatation  and  dej^eneration. 
tpLysema  of  the  lun^  and  frequent  repeated  and  long-continued 
attacks  of  asthma  throw  extra  work  upon  tlie  heaii  in  the  siuue 
w»y,  and  in  the  long  nm  may  produce  the  same  results. 

In  obefiitj-  the  heart  is  overloaded  with  fat,  which  is  sometimes 
ixMiuuiUoil  bt*twuen  the  muscle  fibres  to  constitute  the  process  known 
fatty  infiltration.  Fatty  degeneration  occurs  later  in  the  history 
oftses.  Obese  patients  show  signs  of  heaii  failure  in  dysp- 
Aod  early  exhaustion.  Obesity  is  nearly  always  afiH(x?iated 
m*ith  arteriosclerosis.     See  also  under  Fatty  Heart. 

A^Sfi  Jihows  ittJ  effects  more  especially  in  the  degeneration  of  the 
in  the  process  of  arteriosclerosis.     But  age  induces  the  same 
>phic  and  degenerative  changes  in  the  heart  muscle  as  in  the  other 
iQscleA  and  tissnes  in  the  body. 
Chroiiic  myocarditis  depends  in  most  cases  upon  arteriosclercjsis, 
aoy  disease  which  precipitates  this  [}roce«8  develops  the  disease  of 
beait.     The  chief  causes  of  premature  arteriosclerosis  are  alcohol- 
syphilis,  Bright's  disease,  lead-poisoning,  and  gout.    The  role  of 
Tarioua  factors  excepting  gout  is  discussed  in  detail  in  the  see- 
on  Hypertrophy  and  Sclerotic  Endocjinlitis.     The  rehition  of 
is  oatnbiished  in  "  The  Gouty  Heart,**  which  has  become  almost 
•ynonym  of  arteriosclerosis.    Schott  found  that  gout,  arthritis  urica, 
in  the  production  of  anomalies  of  the  heart  in  54  cases,  mostly 
the  way  of  changiis  in  the  bloiid-vessels,  esiHKually  the  coronary 
lea  with   tlieir  consequences,   angina  pectoris  and  dihitation. 
attacks  on  the  part  of  the  heart  rx;cur  eaiiecially  in  persons  who 
Ear  with  irregukr  gout  without  affection  of  the  joints.     In  this 
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oouneution  Fothergill  cites  the  case  of  a  dyspeptic  old  person  who 
onoe  boasted:  "I  have  been  a  dyspeptic  for  fifty  yeai-s!  Thank  God 
for  it!"  "^The  caune  of  hiH  piouH  gratitude  was  the  fact  that  all  his 
brothers  had  been  cut  off  by  diseases  of  gouty  origin;  the  dyspeptic 
alone  sun'ived." 

The  tendency  to  arteriosclerosis  is  also  distinctly  inherited.  Schott 
found  that  of  7oO  patients,  '212  doclurod  that  ouo  or  more  meuilHirs  of 
the  family  were  affected  with  heart  disease.  Heredity  plays,  there- 
fore, a  much  great^^r  role  in  the  etiology  of  chn^nic  heart  disejise  th^ui 
is  indicated  in  the  literature. 

Among  the  chief  causes,  interest  is  excited  at  once  by  the  extrar 
ordinarily  high  percentage  of  ciisas  wliich  result  from  emotional  dis- 
turbance, either  long  continued  or  sudden;  further  by  iutelleiTtu*U 
excesses.  Schott  found  the  condition  produced  in  this  way  in  not 
less  than  140  in  505  cases.  In  68  of  these  cases  there  was  a  cou> 
joine<l  physiciil  strain. 

With  all  these  causes  it  la  therefore  not  surprising  to  learn  that 
diseases  of  the  myociu'diuui  are  much  more  frotpient  than  diseases  of 
the  endocardium  in  the  proinirtion  of  5{)i)  ia  245. 

Disease  of  the  heart  occurred  further  after  profuse  hemorrhage  in 
10  cases,  in  14  after  metrorrliagia  in  consi^ijuence  of  rapidly  following 
Libors.  Other  cases  were  due  to  hemori'lioids,  bleeding  from  the 
nose,  and  uterine  fibroids. 

So  it  is  certain  that  a  more  thorough  apprcnitiation  of  the  causes 
which  lead  up  tt>  myocarditis  would  enable  us  to  recognize  the  fre-^ 
qnency  of  the  condition  in  its  slow,  insidious  development,  and  by 
recognizing  it  earlier  would  relieve  medicine  from  some  of  the  oppro- 
brium wliich  rests  u\Hm  it  in  connection  with  the  fretjueut  reports 
of  sudden  death  from  **  heart-failure. " 

Morbid  A>fAix)HY. 


The  changes  which  occur  in  the  muscle  of  the  heart  may  be  local- 
izeil  or  diffuse,  or  may  be,  as  stated,  mainly  vascular,  pareuchyma- 
touB,  or  interstitial. 

"SVliere  the  process  is  localized  it  is  generally  more  or  less  dissem- 
inated in  certfiiu  spots  or  regions  in  the  left  ventricle,  especially 
toward  the  apex  or  in  the  papillary  muscles,  sometimes  in  the  sep- 
tum, more  infrequently  in  other  parts,  and  much  more  infre*iuouUy 
in  the  right  ventricle.  Myocarditis,  as  stated^  is  generally  found 
associated  witli  peri-  and  endocarditis,  in  fact  with  pericartlitiH  in 
the  majority  of  cases,  but  myocarditis  may  exist  absolutely  alone. 
Bc^mborg  found  it  frequently  in  the  tnibecuhi)  of  the  heart  without  any 
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inroKement  even  of  the  endocardium.  The  infiltration  was  confined 
U)  the  interstices  between  the  fibres  or  penetnited  to  their  interior. 
SoiaU  Teins  and  capillaries,  often  thickly  stuffed  with  leucocytes, 
could  be  recognizeil  l>ptw*ion  tlio  heiirt  fibres.  The  localized  proc- 
ranna  oorrespond  often  to  domains  supplied  by  branches  of  the  cor- 
otiATv  artery,  and  may  Hhow  typical  infarctions  when  the  vessel  is 
blocked  by  an  embolus  or  by  the  jirocess  of  thrombosis.  Sometimes 
the  bemorrhagio  infarction  is  succeeded  by  a  circumscribed  necrosis 
with  softening,  myomalacia.  Destruction  of  tissue  may  thus  ensue 
Aod  the  weak  part  may  bnlge  under  the  blood  pressure  to  prmlucp  an 
Aoeorysm,  or  sometimes  to  suffer  rupture.  Thiis  the  contents  of  a 
irirpamscril>ed  abscess  may  Im^  discliarged  into  tlu^  endocardium  and 
be  liittseminated  over  the  boily,  or  into  the  pericardium  to  excite 
pomU-iit  jwricAnlitis,  or  more  frofjuently  to  result  in  rupture  of  the 
fMAit  with  its  usually  fatal  termination.  Sometimes  the  septum  is 
imtiittMteid  \u  the  sjtme  way  and  iutwrcommuuicatiou  is  estjiblished 
between  the  ventricles.  More  favorable  resalts  are  resolution,  which 
■ifty  tiUce  place  in  the  sla^je  of  infiltration,  or  absorption  of  pus  after 
Chester  of  suppuration  with  the  formation  of  cicatrices,  and  the  buIj- 
stitntiouof  tiie  muscular  by  cicatricial  tissue.  With  this  subtstitutitm 
Hie  powpr  of  tlic  heart  is  directly  leprtene<l;  esfvecially  is  its  resen'e 
Cnroe  diminished.  Tlie  condensation  and  retraction  which  this 
liflBtie  always  nndeixoes  affect  the  heart  but  little  practically  be- 
CBWe  of  itR  situation.  Dut  if  the  process  be  situated  in  the  ueigh- 
batiMXid  of  the  oritices  of  the  great  vessels,  it  may  eventuate  in 
steDoais  with  its  conaec^uences,  or  if  the  tissue  yields  to  pressure,  in 
jc  jMiTtial  aueurvHin  of  the  heart.  A  mf»st  favorable  result  is 
proceed  of  encapsulation  or  calcification  which  sometimes  ensues. 
The  l»e«l  examples  of  strictly  circumscriWd  or  localize<l  affections 
found,  as  stateil,  in  connection  with  arteriosi'.lerosis  »i8  it  affects 
L'iii«  of  the  coronary  arteries.  Strictly  localized  processes  also 
are  characteristic  of  syphilis,  which  may  develop  gummata  or 
and  leave  fibnnd  cicatrices  in  the  heart  muscle.  In  arterio- 
is  tlje  infiltration  is  at  first  strictly  ]>erivascular. 
Diffuse  de^neratiou  may  l»e  limited  to  certain  parts,  or  may 
N**  *  Mi>le  heart.  Tlie  prf)Gesa  is  e8i>ecially  distingiiinhed  by 
;  the  muscle  fibres  become  opa<^iue,  the  string  indistinct, 
and  the  muscle  tissue  is  substituted  by  granules  of  fat.  The  color 
ly  beefaani^togray  or  yellow,  sometimes,  withthejiccumulationof 
tt  matter,  to  a  darker  hue.  The  tissue  is  lax  and  triable.  Some- 
isdiridual  fibres  show  evideDcee  of  waxy  degeneration.  Fatty 
ion  is  eflpe<Mal]y  marked  in  the  myocarditis  which  occura 
OnB  coarse  of  diphtheria,  where  waxy  degeneration  is  uncommon. 
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The  fragility  of  the  muscular  tissue  is  shown  in  the  cross  rupturing 
of  fibres,  a  striking  condition  which  has  been  observed  especially  in 
the  hearts  of  typhoid  fever.  These  cross  tears  are  situated  usually 
at  the  seat  of  the  cement  substance.  A  similar  process  is  sometimes 
described  as  a  fragmentation  of  the  cells  of  the  heart  muscle,  which 
has  been  found  in  various  conditions  and  has  met  with  various  inter- 
pretations. Dunin  opposes  the  German  view  that  fragmentation  is 
due  almost  exclusively  to  mechanical  cause,  excessive  tension  in  the 
death  agony,  and  defends  the  chemical  view  advocated  by  the  French 
and  Polish  authors,  supporting  his  opinion  by  citing  two  cases  in 
which  he  found  a  species  of  bacillus,  probably  the  Bacterium  coli 
commune,  in  the  heart  muscle.  Unfortunately  cultures  were  not 
made.  Among  the  finer  changes  may  be  further  noticed  alterations 
in  the  nuclei  in  the  form  of  elongations  and  enlargements. 

The  diffuse  process  is  typically  shown  in  pericarditis,  which  in- 
volves a  deep  zone  of  peripheric  heart  tissue  underlying  the  pericar- 
dium. Still  more  extensive  are  the  processes  observed  in  the  course 
of  the  virulent  infections,  diphtheria,  septicaemia,  etc.  Typhoid 
fever  may  show  both  localized  and  diffuse  myocarditis.  The  com- 
plication is,  in  fact,  more  common  than  is  usually  believed.  Thus 
Stein  saw  parenchymatous  changes  in  the  heart  fourteen  times  in 
40  cases.  Zenker  found  in  21  cases  granular  infiltration  of  individ- 
ual fibres  in  5,  extensive  granular  degeneration  in  2,  indistinct  stria- 
tion  in  2.  Hoffmann  made  the  most  extensive  investigations.  The 
heart  tissue  was  found  normal  or  but  little  changed  in  56  of  150 
cases ;  there  was  slight  granulation  in  39,  marked  granulation  in  46 
cases.  Wagner  found  albuminoid  infiltration  in  59  cases,  fatty  de- 
generation in  only  9  cases. 

Where  the  poison  expends  its  force  upon  the  vessels,  it  leaves  dis- 
tinct alterations  in  the  lesions  of  arteriosclerosis.  Thus  Huchard 
found  with  Weber  atheromatous  lesions  in  every  one  of  forty-four 
cases.  These  lesions  were  most  marked  in  the  left  coronary  artery 
thirty-one  times,  in  the  posterior  coronary  artery  seven  times,  and  in 
both  branches  equally  six  times.  The  anterior  artery  shows  the 
most  frequent  change  because  it  supplies  the  left  ventricle,  which 
has  the  most  work  to  do.  Hayem  found  in  the  myocarditis  of 
typhoid  fever  a  preference  of  attack  of  the  small  branches  of  the  peri- 
cardium and  in  the  musculature  of  the  heart  itself,  while  the  chief 
branches  were  spared.  The  affection  begins  with  the  thickening  of 
the  intima  and  a  reduction  of  the  lumen  of  the  vessel. 

The  parenchymatous  change  was  first  studied  by  Virchow,  who 
described  the  process  of  albuminoid  granulation  and  fatty  degenera- 
tion.  •  Bicord  made  a  contribution  on  the  chronic  parenchymatous 
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fction  found  in  nypbilis.  Zenkor  followed  with  his  well-known 
ezpMtion  of  the  waxy  degeneration.  In  hiis  studies  of  gouorrhceul 
2n>i3csanlitifi  Cooncilinan  found  tho  muHcle  fibres  in  varioiiH  cban^ea 
of  degvaeration.  In  the  Blighte»t  degree  they  were  somewhat  swol- 
len, thft  BUcUd  were  abHent,  and  thoi*e  was  much  vacuolation.  Tlie 
duuigeB  ranged  from  this  alight  degree  up  to  total  necrosis  of  the 
maacie  fibres  and  entire  sul^stitutiou,  in  areas,  of  purulent  intiltratiun 
and  necrosis  for  the  normal  tissue  of  the  heart. 

Snppnrative  myocarditis  has  been  known  for  a  long  time.  Galen 
deaeribed  it  as  a  malady  of  the  gladiators.  Benevenus  was  the  first 
Id  diaoorer  an  abscess  in  the  walls  of  the  heart.  Bouetus  in  his 
Sepolrretmn  cited  a  number  of  such  caeee.  Laeunec  saw  only  one 
«n00>  Meckel  reported  the  case  of  a  man  aged  fifty  wlio  died  of 
pflBcftrditis,  and  in  whom  the  muscular  fil>res  of  the  heart  were 
fdnad  infiltrated  with  jms. 

Wbi»tht^r  or  not  tho  parenchymatous  changes  are  preceded  by 
changes  in  the  vessels  is  a  matter  of  dispute  of  no  practical  impor- 
Auica.  The  majcirity  t»f  t)l)«en'er8,  according  to  Kelle,  connect  the 
dsfcrocrtion  of  muscle  fibres  ^viih  changes  in  the  arteries,  deriving 
tbael»Pge  in  the  muscle  from  the  defective  blofHl  su)>ply.  But  the 
ri«w  which  is  more  in  accord  with  modem  ideas  and  which  is  more 
Uk^r  to  prevail,  is  that  fidvocated  by  Kuster,  who  considereil  tlie 
arteritis  and  myocarditis  as  consequences  of  a  common  cause,  which 
cnmMP  was  prol>ably  always  some  infection.  It  is  certainly  acknowl- 
edsed  oo  all  sides  that  myocarditis,  especially  a  chronic  myocarditis, 
doea  not  aecxiasarily  imply  any  evidence  of  disenae  of  the  vessels. 
Coronary  sclerosis  is  by  no  means  a  frequent  affection,  while  myo- 
carditis is  so  common,  contrary  to  the  view  that  is  generally  enter- 
taiivcd.  that  the  ]>athologists  no  longer  show  all  their  cnse-s  for  fear, 
as  tber  say,  of  wearying  their  sttidents  with  monotony.  The  point 
ia  aimply  that  the  poison  of  tlio  blood  sometimes  exercises  it«  toxic 
affoei  firnt  ni*oD  the  vessels  to  produce  an  arteriosclerosis  with  subse- 
qoeoi  necrosis  and  possibly  purulent  inflammation  of  the  muscle  of 
Iba  heart,  but  more  frequently  expends  its  force  directly  upon  the 
BQMalar  tissue  of  the  heart  to  produce  parenchymatous  and  inter- 
Ktitial  inyocArditis. 

Tbe  changes  in  the  intcrstitiid  tissues  are  equally  important. 
Tba  proliferation  may  be  so  great  as  to  justify  the  term  interstitial 
nyoraniitis.  Interstitial  change  is  especially  significant  on  account 
of  ita  Be(|Uels,  as  all  hyperplastic  tissue  must  sul)sequently  con- 
liBci.  Dffpntii  and  masses  of  cicatricial  tissue  are  thus  found  scat- 
tered tfajooghcut  the  heart.  Hayem  describes  the  cicatricial  as  a 
stage  of    parenchymat<ms  infiammation.      These  changea 
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occur  late,  uot  earlier,  for  instanoe,  than  the  third  week  of  typhoid 
fever.  They  are  more  frequent  in  certain  epidemics  than  others. 
Roruljerg  maintainH  tliat  interstitial  chnuge  occurs  alwa_vs  in  diph- 
theria, in  typlioid  fever  in  more  thuu  half  tlie  cjisgs,  but  only  excep- 
tionally in  scarlet  fever.  This  author  ii  so  convinced  of  the  impor- 
tance and  prominence  of  the  {m>i'eHt  .ih  to  cdnsider  it  at  times  as  a 
separate  and  independent  affection.  Thus  it  may  be  stated,  he  de- 
clares, that  the  development  of  cicatriceB  may  no  longer  be  consid- 
ered as  evidence  simply  of  aoleroBis  of  the  coronary  arteries,  but 
may  be  due  solely  Ui  interstitial  myocarditis. 

Of  these  various  prot^sses,  the  fatty  degeneration  is  most  charao- 
tf^ristic  of  diphtlioria,  and  is.  as  stilted,  the  most  frequent  canse  of 
death  in  the  earlier  iK^riotls  of  this  disease.  Cicatricial  change 
l)egins  later,  in  the  third  week,  but  may  1>ecome  extensive  in  the 
course  of  the  fourth  wppk.  Parpuchymatous  deKeneration  is  most 
fret|ueut  in  typhoid  fever,  and  suppurative  channe  in  the  processes 
of  septico-pyiemia  and  ghmdei's. 

Hitherto  have  been  noticed  only  the  changes  which  affect  the 
muscular  tissue, tlui^connectivtt  tissue,  and  tlie  vessels,  but  the  nen*©  ele- 
ments themselves  do  not  escape.  Since  the  demonstration  that  the 
heart  ganglia  have  to  do  with  sensation  and  not  with  motion, any  change 
which  affects  them  has  assumed  secondary  value.  Xevertheless,  the 
perception  of  sensation  has  much  to  do  with  the  rognlation  of  the 
force  of  the  heart,  as  it  is  tlirough  tlio  nervous  system  of  the  heart 
that  is  dischargetl  the  depressing  iulim^nce  upon  tlie  viis*vm<itor  sys- 
tem which  reduces  the  action  of  the  heart  and  thus  lessens  its  waste. 

Changes  in  the  gfiiiglia  wens  remarked  in  diphtheria  hy  Ivanow- 
ski,  who  fouud  the  c^^lls  nwolleu  and  opmpie,  so  that  the  nuclei  cuuld 
scarcely  be  distinguished.  Granulation  tissue  was  observed  in  the 
connective  tissue  of  the  ganglia  and  eml^eddeil  between  the  nen'e 
cells.  Putjatiu  found  hyi)enBmia  and  granulation  tissue  in  the  nerve 
ganglia  with  hyperphwia  of  the  connective  tissue  and  sul>sequent 
degeneration  of  the  ganglia  into  pigment  matter.  Wtwileff  discov- 
ered a  similar  condition  in  the  nervous  system  of  the  heart  in  hydro- 
phobia. Uskoff  saw  thickening  of  the  capsule  and  proliferation  of 
tlie  nuclei,  Winogradow,  in  two  cases  of  chloroforiu-rH)iftoning, 
found  the  nervo  a^lls  ilegenerateil  in  high  degree,  less  translucent,  and 
strewn  with  granules  whi(^h  sometimes  filled  the  protoplasm  and  con- 
cealed the  nuclei.  The  same  author  fouud  also  in  infectious  pneu- 
monia iMirendiymatous  intlammation  of  the  gangLion  cells  of  the 
heart.  Ott  found  the  protoplasm  cloudy,  subsequently  the  nuclei  in- 
ereased  with  the  formation  of  connective  tissue  about  the  ganglion 

\,  obliterating  the  nuclei ;  there  was  also  an  abundant  deposit  of  hit 


gruinleB.  These  diauKOs  iu  the  KanglJu  were  associated  with  changeA 
ia  the  mo6culafcuro  of  the  heart,  marked  hy  fatty  degeueration,  hyi}er- 
pLmui  of  it»  coDuei-tive  tissue,  with  browu  atrophy.  It  is  interest- 
log  to  kuuw  of  these  caset^  that  there  could  uot  be  discovered  iu  life 
JU15  evidence  in  the  heart,  as  regarded  the  strength,  fretjaency,  or 
tfa^tlxiD  of  the  action,  of  the  histological  change  in  the  ganglia.  Fra- 
onteel  had  for  years  cousidnred  it  dubious  if  any  Uiicroscojncal  ex;ini- 
iuitiouM  of  the  ganglia  wouhl  eiiplniu  the  irregularities  of  the  heart, 
Atul  foon^l  the  ivsults  of  these  examinations  confirmatory  of  his  opin- 
KML  Hiis  stat«:*ment,  however.  ma.\  not  1»e  taken  as  finals  as  the 
■ame  thini;  has  l>een  said  of  changes  in  the  heart  muscle.  It  is  not 
prodftbhi  Uiat  all  the  heart  ganglia  wei*e  studied  in  auy  case.  Rom- 
betx  found  perineuritis  in  ahnfist  half  the  casps  of  typhoid  fever  and 
dipbtb<?riA,  but  never  in  the  hearts  of  scarlatina.  According  to  the 
tnrestigations  of  Woolritlge,  the  nerves  of  the  ventricles,  which  are 
Mpeetidly  implicat^nl,  induence  the  blootl  pressure  through  reflex 
■rtion.  and  diseiLse  of  these  nerves  pn}l)ably  acts,  as  stated,  injnri- 
1  ooslr  upon  the  mechanism  of  the  circulation. 
I  In  this  connection  may  be  mentioned  the  changes  in  the  heart 

fcgM'gUa  which  occur  under  starvation.  8Utkewitsch  found  in  these 
HApea  that  the  ht^rt  ganglia  underwent  a  fatty  degeneration  in  a 
^^^ftll  degree,  bat  in  a  krge  degree  experienced  a  pronounced  vacno- 
liaiiion.  whereby  the  nuclei  undergo  (*erttuii  chiuiges  of  form.  The 
IcanfcUa  b^se  thereby  tlieir  functional  activity  and  probably  Viriug 
about  earlier  death  from  sUtrvntiou  than  woidd  follow  from  degene- 
ntiou  in  the  other  organs. 

In  uo  cose  could  it  be  said  that  the  changes  in  the  heart  were  pro- 
dooed  ftimi»ly  by  fever,  for  the  muscle  of  the  heart  has  been  found 
(rc«  or  Affe<rted  in  ouly  slight  degree  in  diseases  attended  with  high 
fever,  and,  on  the  other  hand,  severely  involved  incases  attended  with 
Uula  or  no  fever.  Thus  rheumatism,  which  is  characterized  at 
kunea  by  extrejne  hy|)erpyroxia,  produces  far  more  freciueutly  peri- 
cmfditw  axid  enchx-nrditis  than  myocarditis.  Diphtheria,  which 
abowB  no  high  or  long-continued  fever,  sometimes  no  fever  at  all, 
pradooea  myocarditis  of  extreme  degree,  while  typhoid  fever  with  its 
eovtiiitloiiA  fever,  and  scarlatina  with  its  high  fever,  usually  show 
di^eneration  of  the  heart  muscle  in  light  degree. 

Symptoiib. 


already  stated,  the  lesions  of  myocarditis  may  l>e  latent.    This 
dition  may  axiply,  however,  only  to  cases  in  which  the  lesions 
an*  limited.     Anv  extensive  degeneration  must  show  itself  in  symp- 
Vou  IV.-U 
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toms  wliicL  lire  sometimes  of  the  gravest  character.  It  makes 
diiferenco  bIho  whether  the  disease  asBumoB  a  slow  or  rapid  course. 
A  process  which  exteuds  rapidly  may  take  life  before  there  is  time 
for  the  developmeut  of  lesions.  On  the  other  hand,  tho  heart  begets 
a  tolerance  in  j^rocesses  which  develop  very  slowly.  But,  as  a  rule,  it 
may  be  said  that  symptoms  and  lesions  corrosiwud.  The  symptoms 
may  bo  summed  up  imder  tho  general  term  weakness  of  the  heart, 
and  the  weakness  may  show  itself  as  a  sudden  collapse,  heart  failure 
with  sudden  death,  or  with  some  of  the  numerous  sigua  whidi  indi- 
cate gradual  and  increasing  loss  of  power.  Thus  tho  general  ctm- 
dition  may  differ  greatly  in  different  cases.  Certain  patieute  have 
the  appearance  of  healthy  people,  others  show  signs  of  grave  insuf- 
ficiency of  the  heart,  and  Ix^tween  those  oxtremes  is  every  gradation 
of  ap]>earance  and  condition. 

The  tirst  iudications  of  weakness  ai'e  usually  felt  in  a  vague  sense 
of  uneasiness,  emptiness,  or  anxiety  in  the  region  of  the  heart.    Ordi- 
narily an  individual  in  health   is  unconscious  of  the  action  of  the 
heart;   the  hypochondriac   may  feel  sensations  which  rejiUy  exisli 
through  disturbance  uf  innervation,     "Weakness  of  tho  heart  makes 
itself  manifest  by  a  feeling  f»f  discomfort  or  disti-ess  and  by  com- 
plaints of  palpitation  and  disturl>ed  action,  which  sooner  or  later 
may  l>e  aftpreciated  by  jihysicjd  examination.     When  tlje  pnx'ess  is 
very  gradual,  tho  weakness  shows  itself  in    increased    irritability, 
erethismus  cordis,  in  paI|>itation  or  increased  action  which  is  easily 
excited  by  sligLt  physical  effort  or  emotional  disturluiuce.      Thia 
condition  of  heart  weakness  is  seen  in  tho  earlier  stages  of  tuber- 
culosis, diabetes.  Addison's  disease,  etc  and  is  esfiecially  character- 
istic of  neunisthouia.     The  iucroase<l  action  may  amount  to  a  reali 
tachycardia,  and  the  tlistress,  jus  stated,  to  positive  ]>ain.     In  fact, 
circurascril)e<l,  painful  sousatious  in  the  ])recordial  region,  or  |>ointa 
painful  to  pressure  from  associate  Intercostal  neuralgia,  <x*cur.  as  a 
rule,   in  the  earlier  st^iges  of  heaii  weakness.     The  fac^  should  Ite 
familiar,  as  at  this  time  the  lesion  is  not  organic  and  the  condition 
is,  therefore,  entirely  amenable  to  relief.     Wliere  the  process  is  dis- 
tini'tly  of  infectious  origin  as  in  pneumonia,  gonorrhoea,  pyeemia,  the^^ 
imj>lication  of   tho   heart   may  bo  announced  by  chilly  sensationa,  ^H 
which  are  e8i>ecinlly  liable  to  occur  in  the  night  and  to  be  attended  ^' 
with  or  followed  by  attacks  of  palpi  tjition  and  i>ain  in  the  region  of 
the  heart,  which  may  last  a  quarter  to  half  an  hour.     These  symp- 
toms may  show  themselves,  of  course,  in  the  dissemination  of  any 
infectious  process,  and  necessarily  indicate  affection  of  the  heart  only 
when  found  in  connection  with  other  signs. 

The  weakness  of  the  heart  may  be  api>areut  in  the  feebleness  of 
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stroke,  which  may  iiuike  no  visible  iznpression  upon  the 
Fvalla  of  the  chest,  aud  amy  often,  under  the  nioHt  favuriible  eircum- 
[,  as  in  thin  subjects,  not  b*'  felt  at  all.     The  condition  l>e- 
atill  uiore  apparent  under  auHoultatiou  when  the  heart  sounds 
tnufHe<l  and  rcintite.      Tlie  weakness   is  apparent  also  in  the 
,  which  is  feeble  nr  tlutteriug  and  may  fade  away  entirely  when 
is  lift^'d  at  ri^ht  angles  from  the  IxMly.     This  wt'^tik  action  of 
pulse  often  excites  anxiety,  especially  in  the  later    stages  of 

■  '       r,  aud   nn»8t  emi»hatical]y  enjoins  alisolute  rest  of  the 
.singer  tii-st  called  attention  Uj  the  irregularity  of  the 

in  typhoid  fever,  and  Traulje  made  a  bad  ])rognosiB  with  the 
of  the  pulse  fi^e^juency  in  diphtheria.     Romberg  states  that 
in  a  case  of  scarlet  fever  a  reduction  of  fre(pieucy  from  120  to 
a  few  hours  before  death. 

JJiil  the  pulse  is  not  only  weak,  it  becomes  also  irregular  and  in- 

Littent.     NVarly  every  pulse  wave  may  show  a  different  size;  a 

wave  maj  be  followed  by  one  or  several  small  waves,  etc.     The 

ity  is  less  niarkpd  than  the  inequality,  though  a  number  of 

mtkx  suiveed  each  otlitn*  riijudly  to  be  followed  by  intervals 

varioofi  length.     The  irregularity  shows  itself  more  especially  in 

ivthnaia  iu  any  of  its  vuriod  forms,  sometimes  in  a  bigeminal  and 

kting  jiulse,  snmetimes  iu  change  in  the  character  of  the  sounds  of 

h«&rt.     Huchard  t*mphasize<l  the  presence  of  the  i>eculiar  rhythm 

^       *i  '  fo.^tal  hwirt  ns  tlip  embryo-carditur  rhythm,  aud  T^yden 

iiitm  t4i  tlie  galop  rhythm  in  4li]vhtheria  tis  om^  of  the  bt^st 

tMECm  of  dilatation  of  the  left  ventricle.    Various  theories  have  been 

■  '    !  to  explain  the  galop  rhythm  of  the  left  ventricle.     Sibson, 
^.iusom  attributed  it  to  a  duplication  of  the  tii'st  sound  re- 

from  the  successive  closure  of  the  tricuspid  and  mitr»il  valves, 
'tion  of  the  left  ventricle  is  later  than  that  of  the  right  and  is 
iraT*»«l  from  it  to  doubki  the  fii-st  sound.    Accf»rding  to  Exchat- 
&ud  Johnson  the  sound  is  pnxluced  by  an  exaggerated  action  of 
""irle.     It  is  an  iutf^usification  of  the  auricular  syst<ile.     Potain 
•  •H  the  bruit  to  a  shock  fif  diastolic  tension.     A  more  satisfac- 
[<ory  ccplanatio!!  is  ff>iuid  in  the  study  of  the  process  of  ctmtraction 
mnsick*  as  it  suffers  exhaustion.     It  has  always  been  known  that 
is  no  such  tiling  as  absctlnt^  uniform  contraction,   but    the 
'tarioQs  fifures  which  eomiiose  a  musi'lo  contract  in  health  nearly  si- 
jtoulf  !v.     During  the  process  of  exhaustion  the  synchronism  is 

I  ud  th^  ir|-i*gularity  of  contraction  l>ecome8  moi-e  manifest. 

*mob«»  and  Riioenstein  pointed  out  long  ago  that  the  systole  is  not 
'    f  a  single,  but  of  a  s^Ties  of  many  contractions.     In  some 
;  lowur  animals  thu  veutiicle  succeeds  in  expelling  it^  con- 
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tents  only  after  a  number  of  repeated  efforts  in  quick  succession. 
Chauveau  finds  that  the  ventricle  of  the  horse  empties  itself  only  in 
two  or  three  successive  efforts.  According  to  D'Espine  the  sui>er- 
added  sound  is  a  duplication  or  division  in  this  way  of  the  systolic 
bruit,  and  this  division  of  the  systole  into  two  separate  periods  gives 
rise  to  the  peculiar  rhythm  of  the  galop. 

The  weakness  in  the  heart  is  shown  also  in  its  effects.  Diminu- 
tion in  the  action  of  the  heart  is  quickly  observed  in  the  secretion  of 
urine.  The  quantity  sinks  to  one-half  or  one-foui-th  of  the  normal 
amount.  Sometimes  there  is  absolute  anuria.  Albuminuria  is 
almost  always  present  at  this  time,  and  in  certain  diseases  attended 
with  rapid  collapse  of  the  heart  and  diminution  of  urine,  the  signs  of 
ursemia  soon  supervene.  This  condition  is  observed  with  especial 
frequency  in  cholera,  and  the  so-called  cholera  typhoid  is  usually 
attributed  to  ursemic  intoxication.  Renal  insufficiency  is  a  preco- 
cious and  almost  constant  symptom  of  myocarditis  even  in  the  absence 
of  albuminuria  (Huchard) . 

Difficulty  of  breathing  sets  in  sooner  or  later.  The  patient  finds 
himself  short  of  breath  upon  the  slightest  exertion,  and  sometimes 
paroxysms  of  dyspnoea  occur  spontaneously.  This  dyspnoea  is 
partly  mechanical  and  partly  toxic.  The  mechanical  factor  is  easily 
understood  in  the  diminished  action  of  the  heart  and  the  dilatation. 
Dyspnoea  is  due  in  all  cases  to  defective  oxygenation  of  the  blood 
and  tissues.  Glaisher  found  that  at  an  elevation  of  5,500  metres 
(18,040  feet)  violent  palpitation  set  in  with  an  elevation  of  the  pulse 
and  an  impeded  respirnticm.  .,  .  .  At  a  somewhat  greater  height  the 
hands  and  lips  became  livid,  a  certain  sign  of  lack  of  oxygen  in  the 
blood;  and  at  an  elevation  of  7,000  metres  (22,970  feet)  great  dysp- 
noea set  in  and  he  felt  sick  and  wretched.  Consciousness  was  lost 
at  an  elevation  of  8,200  metres  (20,916  feet)  (von  Liebig).  The  toxic 
element  is  found  in  the  kidneys,  and  renal  asthma  has  been  dignified 
in  the  paat  as  a  distinct  disease. 

Bouchard  made  some  curious  calcidatious  in  this  regard.  This  ob- 
server found  that  in  ordinary  conditions  it  re<iuires  at  least  0.45  to  0.50 
c.c.  of  normal  urine  per  kilogi'amme  to  kill  an  animal.  For  a  man 
weighing  sixty  kilogrammes  the  urotoxic  coefficient  (that  is,  the  sum  of 
the  urotoxin  per  kilogramme  which  a  man  may  make  in  twenty-four 
hours,  according  to  Bouchard)  is  represented  by  the  cipher  0.064. 
But  the  urotoxic  coefficient  of  jiatients  affected  with  dyspnoea  of  heart 
disease  is  always  less.  It  oscillates  between  0.0273  and  0.0370.  Thus 
the  diminished  toxicity  of  the  urine  of  myocarditis  seems  to  be  demon- 
strated and  with  it  the  fact  that  poisons  are  only  incompletely  elim- 
inated by  the  kidney  or  destroyed  by  the  liver.    Hence  follows  the 
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snpeTsaturation  or  intoxication  of  the  blood  announced  by  the  clini- 
cal symptoms,  dyspnoea,  vertigo,  delirium,  and  convulsions.  In  the 
beginning  an  exclusive  milk  diet  may  relieve  the  condition,  but 
toward  the  end  when  the  kidneys  become  impermeable  and  the  liver 
insufficient,  the  dyspnoea  becomes  irremediable  (Bouchard) . 

The  attacks  of  difficult  breathing  show  themselves  more  especial- 
ly after  effort,  and  constitute  the  paroxysms  of  so-called  cardiac 
asthma.  During  the  attack  the  expression  is  anxious,  the  face  is 
pale  and  is  sometimes  covered  with  sweat.  There  is  a  feeling  of  im- 
minent danger,  but  there  is  not  the  excruciating  radiating  pain  which 
distinguishes  attacks  of  true  stenocardia.  The  patient  finally  suc- 
cumbs in  some  such  attack  with  the  signs  of  suffocation  from  pul- 
monary oedema,  or  with  syncojjc  from  heart  failure. 

Stasia  in  the  lungs  is  announced  also  by  cough,  sometimes  in 
bad  cases  by  the  expectoration  of  blood,  though  haemoptysis  is  much 
more  frequent  in  the  liemorrhagic  infarctions  which  occur  in  endo- 
carditis. The  signs  of  stasis  in  the  extremities  show  themselves 
nearly  always  at  the  close  of  any  exhatisting  disease  in  oedematous 
swelling  of  the  feet  and  legs.  But  the  dropsy  of  heart  disease  may 
be  studied  best  in  connection  with  endocarditis. 

The  incompetent  heart  soon  suffers  dilatation.  The  condition 
may  be  recognized  on  physical  examination  by  the  dislocation  of  the 
ax)ex  to  the  left  and  by  the  increase  of  duluess,  which  may  extend  to 
the  right  border  of  the  sternum  and  beyond  it.  The  dilatation  may 
be  so  great  as  to  i>roduce  relative  insufficency  of  the  mitral  valve, 
which  reveals  itself  in  a  systolic  murmur  at  the  ai>ex,  and  in  accen- 
tuation of  the  pulmonary  valve  sound.  The  condition  is  known  to  be 
relative  by  the  fact  that  it  disappeali^  to  leave  no  trace.  The  fact  is 
that  endocarditis  with  valve  lesions  almost  never  (H'curHin  diphtheria, 
scarlet  fever,  or  typhoid  fever,  and  the  signs  of  mitral  insufficiency  in 
these  affections  usually  disai)i)ear  in  the  course  of  a  few  n^mths. 

The  closure  of  the  orifices  of  the  heai*t  is  very  much  more  conipii- 
cated  than  has  hitherto  been  l>elieved.  Both  at  the  venous  and 
arterial  orifices  the  opening  is  narrowed  by  the  contraction  of  muscle, 
and  it  is  only  by  this  contraction  that  the  opening  may  be  closed. 
The  studies  of  Krehl  have  shown  that  the  mitral  orifitre  is  reduced 
during  systole  to  a  narrow  slit  by  the  musculature  wlii<*h  surrounds 
it.  If  this  contraction  does  not  ensue,  the  valves  do  not  dose  the 
orifice.  Parenchymatous  degenerations  are  found  at  the  base  as  well 
as  in  the  papillary  muscles.  Interstitial  processes  do  nf>t  so  much 
affect  the  papillary  muscles,  but  they  do  aft'ect  the  musculature  at 
the  base. 

The  clinical  signs  of  mitral  iusufficiency  without  the  pre-existence 
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of  acute  rheumatism  are,  therefore,  at  least  suspicious  of  muscle 
failure,  and  should  lead  to  more  careful  examination. 

In  certain  cases  the  dilatation  of  the  right  ventricle  is  so  extreme 
as  to  lead  to  relative  insufficiency  of  the  tricuspid  valve,  which  is 
recognized  by  the  systolic  murmur  at  the  ensiform  cartilage  and  by 
the  venous  pulse  in  the  neck. 

Forms. — The  disease  process  is  usually  insidious  and  the  symj)- 
toms  are  often  latent  or  slight  at  first.  Sometimes  the  symptoms 
are  trivial  for  a  long  time,  while  the  disease  process  gradually  ad- 
vances. The  majority  of  cases  of  sudden  death  from  unsuspected 
heart  disease  belong  to  this  category.  Usually,  however,  the  disease 
is  unsuspected  because  the  condition  of  the  heart  has  not  been  prop- 
erly examined. 

In  another  class  of  cases  the  symptoms  seem  to  be  out  of  propor- 
tion to  the  gravity  of  the  lesions.  These  are  the  cases  nore  espe- 
cially of  paroxysmal  attacks  of  dyspnoea  or  syncope  which  disap- 
pear to  leave  the  action  of  the  heart  in  apparently  normal  condition. 

In  a  third  class  of  cases  death  is  sudden,  though  never  sudden  in 
the  sense  that  the  arrest  of  the  heart  was  absolutely  unpreceded  by 
signs  of  failure.  Absolutely  sudden  death  in  the  midst  of  appar- 
ent health,  is  very  rare  and  even  in  diphtheria  there  are  symptoms  of 
some  duration.  Thus  there  is  a  comparatively  latent  period  of  two 
to  ten  days  after  the  local  signs,  followed  by  weakness,  apathy,  som- 
nolence in  the  day,  insomnia  at  night,  irregular  and  unefpial  pulse, 
hurried  respiration,  nausea,  jmroxysras  of  pain  in  the  epigastrium, 
oliguria,  albuminuria,  finally,  retardation  of  pulse,  syncope,  and 
death  (Veronese). 

Diagnosis. 

The  diagnosis  rests  upon  the  discovery  of  a  demonstrable  cause, 
that  is,  upon  the  history  of  some  i>revious  infection,  especially 
typhoid  fever,  diphtheria,  scarlet  fever,  pyj^^mia,  etc. ;  or  the  myo- 
carditis develops  directly  as  the  consequence  of  pericarditis  or  endo- 
carditis in  connection  with  the  known  causes  of  these  aft'ections. 

The  definite  symptoms  are  diminution  in  the  strength  of  the 
heart,  the  duplication,  the  so-called  galop  rhythm,  muffling  of  the 
first  sound,  and  sometimes  the  murmur  of  relative  insufficiency 
which  may  be  heard  over  the  whole  of  the  left  ventricle. 

If  now  to  these  symptoms  there  be  added  sensations  of  distress, 
uneasiness  or  pain  in  the  region  of  the  heart,  dyspnoea,  at  first  upon 
exertion,  later  more  continuously,  the  character  of  the  affection  is 
better  established.     But  the  diagnosis  is  only  absolutely  assured  with 
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iuratioD  or  intoxication  of  the  blutnl  auuouuceil  b.y  the  clini- 
cal syinptoms.  djspncea.  vertigo,  delirium,  and  convulsioufi.  In  the 
brginniug  an  exclusive  milk  diet  may  relieve  the  couditiou,  but 
lovard  the  end  when  the  kidneys  become  impermeable  and  the  liver 
ioBnffieieut,  the  dyspnit^a  bei^umes  irremediable  (Bouchard). 

The  attacks  of  difficult  broathiug  show  themselves  more  esi>ecial- 
ijf  nft»>r  i»^ori.  and  constitute  the  paroxysms  of  so-called  cardiac 
a.  During  the  attack  the  exjiression  is  anxious,  the  face  is 
pafe  mud  is  sometimes  covere^l  with  sweut.  There  is  a  feelinj:  of  im- 
milMnt  danger,  but  tliere  irt  not  the  excruciating  radiating  pain  which 
dMtlWgoiflhes  attacks  of  true  atemxrardia.  The  patient  finally  sue- 
mmbB  in  some  such  attJick  with  the  sigiiH  of  suffocation  from  pul- 
y  ftdema,  or  with  synco]>efrom  heart  failure. 
Stesis  in  the  lungs  is  announced  also  by  conghf  sometimes  in 
laeA  by  the  ex|>ecti>rati<^»n  of  blood,  though  haemoptysis  is  much 
fr«qaent  in  the  hemorrluigic  infaivtions  which  occur  in  endo- 
cardilifl.  The  signs  of  stasis  in  the  extremities  show  themselves 
BMrty  always  at  the  close  of  any  exliatisting  disease  in  (inlenuitous 
«w«ilmg  of  the  feet  and  legs.  But  the  dropsy  of  heart  disease  may 
he  8tadif«l  best  in  ounneetiou  with  eudcxuirditis. 

The  imN.^inpetent  heart  soon  suffers  dilat^ition.  The  condition 
U>  n»ci>gni/>Nl  ou  physical  examiuatiou  by  the  dislocation  of  the 
apex  to  the  left  and  by  the  increase  of  dulness,  which  may  extend  to 
tba  right  iKinler  of  the  Hteruuni  and  Ijeyond  it.  The  dilatiitiou  may 
he  ao  Ki^At  as  to  pn>duce  relative  inHutticen4\v  of  the  mitral  valve, 
whidi  reveals  itself  in  a  systolic  murmur  at  the  apex,  and  iu  ac^'en- 
of  the  pulmonary  valve  sound.  The  condition  is  known  to  be 
by  the  fiu't  that  it  diH}ip|iei4||^t4)  leave  no  trace.  The  fact  is 
that  end4>cttnlitis  with  valve  h^sionsnhnost  never  occurs  in  diphtheria, 
•oatioi  fi^v«»r,  *>r  typhoid  fever,  nud  the  signs  (»f  mitral  insufticienoy  In 
theae  affections  usually  disap]>ear  in  the  course  of  a  few  mouths. 

Thf^  clnsare  of  the  oritices  of  the  heart  is  very  much  more  compli- 
43aled  than  has  hithertr»  l>een  believed.  Both  at  the  venous  and 
arterial  oritic^^s  the  cuM^ning  is  narrtiwed  by  the  contraction  of  muscle, 
it  ia  only  by  this  contraction  that  the  o|>ening  may  be  closed. 
'  •*  <»f  Krehl  have  shown  that  the  mitral  ontice  is  redut^ 
Nile  to  a  narrow  slit  by  the  musculature  which  surrounds 
If  this  contraction  does  not  ensue,  the  valves  do  not  close  the 
'^'  <'hymatous  degenerations  are  found  at  the  Ijase  as  wtdl 
l.iry  mnscles.  Interstitial  x'roeesses  do  not  so  much 
the  papillary  mumbles,  but  they  do  affect  the  musculature  at 
baei«. 

clinical  si^pis  of  mitral  insuiliciency  without  the  pre-existence 
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of  acute  rbeumatiBiu  are,  therefore,  at  least  suspicions  of  muscle 
failure,  and  should  lead  to  mure  careful  exjuuiuatiou. 

In  certain  cases  the  dilatatiou  of  the  right  ventricle  is  no  extreme 
as  to  lead  to  relative  insufficiency  of  the  tricuspid  valve,  which  is 
recognized  by  the  systolic  murmur  at  the  eusifonn  cartilage  and  by 
the  venous  (julse  in  tlie  neck. 

/brmis.— The  disease  process  is  usually  insidious  and  the  symp- 
toms are  often  latent  or  slight  at  first.  Sometimes  tlie  symptoms 
are  trivial  for  a  long  time,  while  the  diseas*^  process  gnulually  ml- 
vanees.  The  majority  of  cases  of  sudden  death  fi'om  uususpeiTted 
heart  disease  belong  t4.»  this  category.  Usually,  however,  the  <li8ea8e 
is  unsuspected  because  the  condition  of  the  heart  has  not  lieen  prop- 
erly examined. 

In  another  class  of  crises  the  symptoms  seem  to  be  out  of  proi>or- 
tiou  to  the  gravity  of  tlie  lesions.  These  are  the  castas  riore  es|>e- 
cially  of  paroxysmal  attacks  of  dyspnoea  or  sync<ij>o  which  disap- 
pear to  leave  the  action  of  the  heart  in  apparently  normal  condition. 

In  a  third  class  of  cases  death  is  sudden,  though  never  sudden  in 
the  sense  that  the  arrest  of  the  heart  was  absolutely  unprecetled  by 
signs  of  failure.  Absolutely  sudden  death  in  the  midst  of  ai)i)ar- 
ent  health,  is  very  rare  and  even  in  diphtheria  there  are  symptoms  of 
some  duration.  Thus  there  is  a  comparatively  latent  i»eriod  of  two 
to  ten  days  after  the  local  signs,  followed  by  weakness,  apathy,  som- 
nolence in  the  day,  insomuiu  at  ni^ht,  irregular  and  unerinal  pulse, 
hurried  respiration,  nausea,  jjaroxysms  of  paiu  in  the  epigastrium, 
oliguria,  albuminuria,  finally,  retardation  of  pulse,  syncoiie,  nnd 
death  (Veronese). 


Diagnosis, 


The  diagnosis  rests  upon  the  discovery  of  a  demonstrable  ca 
that  is,  upon  the  history  of  some  previous  infection,  e^^teciaUy 
typhoid  fever,  diphtheria,  scarlet  fever,  pyfemia,  etc.;  or  the  myo- 
carditis develoi)s  directly  as  the  eonseipienoe  of  i>ericar(litis  or  endo- 
carditis in  connectiou  with  the  known  causes  of  these  aflVHrtious, 

The  definite  8ym])toms  are  diminution  iu  the  strength  of  the 
heart,  the  duplicatiou,  the  so-i-alled  galop  rhythm,  muffling  of  the 
tirst  sound,  ami  sometimes  the  murmur  of  relative  insufficieuny 
wliich  may  be  heard  over  the  whole  <»f  the  left  ventricle. 

If  now  to  tliese  sym]>t4:>ms  there  be  added  sonsations  of  distress, 
uuoasinesH  or  pain  in  the  region  of  the  heart,  dyspnoea.,  at  first  upon 
exertion,  lat^^r  more  continuouHly,  the  character  of  the  affectiou  is 
better  established.     But  th^  diagnosis  is  only  aWjlutely  assured  with 
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)^tiitiou  of  (LiliiUtiou,  which  makes  itself  mAoifeflt  with  iu- 
in  Use  diametura  of  the  heart  ulou^  with  the  hI^db  of  loss  of 
foree.  Increiise  in  th^  diniuetf^rs  with  increase  f»f  force  indicatea 
liypeTtrxi])h> ,  but  iucrenso  iu  the  dianieterH  with  diminished  force  as 
aboirn  by  the  lessened  apex  stroke,  which  is  often  dishx-ateil  down- 
wan]  and  to  the  left.  In  the  weakened  houiuIh,  and  esi»t^t!ial] y  hy  the 
feeble  palae,  indioaten  dilatation.  Increase  in  the  vohime  of  the  heart 
with  diminution  in  the  volume  of  the  pulse  is  the  surest  sign  of 
weaknesB  of  the  heart  mnsrle.  . 

BegixicinK  dilatation  Ik  indicated,  further,  l>y  the  si^s  of  stasis,  by 
the  istDend  duskiness  of  the  surface,  by  ectasia  of  the  small  veins, 
•^  '  "  in  the  face,  and  by  puffiness  of  the  subcutaneous  tissue, 
1.  -  imtictil  sodiu'st  in  thi^  buck  whertj  the  impress  of  folds  in  the 

gmrmeotB  or  bedding  remains  a  long  time.  This  degree  of  dilatation 
i*  •Pen  early,  even  iu  the  first  days  of  scarlet  fever,  but  more  fi'e- 
qoently,  though  later  in  the  history  of  the  disease,  usually  about  the 
middle  of  the  second  week,  in  the  course  of  typhoid  fever. 

Th*»  diaijcni:>8i8  may  l->e  further  corroborated  by  the  diminution  in 
thf  cinautity  of  urine,  by  the  signs  t)f  cerebral  aummia,  by  the  evi- 
dence of  stasis  in  the  Hver,  marked  especially  by  increase  in  volume, 
and  often  by  attackn  of  so-called  biliousness,  and  by  icterus  when 
the  prime  cause  is  a  septic  disease.  Emliolic  ]>rocesses  in  the  lungs 
d  kidney  may  throw  additional  light  upon  the  case. 

Tlie  diagnt»sis  of  the  g<mty  heart  is  Iwised  uj>on  the  following 
points:  1.  The  presence  of  distinct  gout.  2.  The  signs  of  latent 
fpMit,  enterorrhagia,  headache  with  luiusea,  irritable  bladder,  eczema, 
ineoii  1  attacks  of  irritability  and  depression.     3.  Theallevia- 

ti<il)  "  symptoms  by  proi>er  trejitinent,  purgatives,  gymnastics. 

•4.  The  preeouce  of  gout  in  the  ancestry,  with  migraine,  gravel, 
glyctiHuritt^  asthma  (Bruce). 

Suppurative  pnx'esses  nmy  Ixj  8U8i>ected  in  the  presence  of  chills 
fnlUnred  by  sweats,  and  when  the  myocarditis  oc<rurs  in  consefiuejice 
of  some  septic  disejise,  pncrpend  fever  or  other  form  of  septict*- 
p^-BmiA.  The  dischiirge  of  pus  by  nijiture  iub»  the  i>ericardium  pri)- 
dnoes  the  symptoms  of  a  sudden  intense  pericarditis.  Rupture  of  an 
•MnirTHnuil  dilatation  of  the  heart  into  the  i>ericaitlium  is  generally 
InOowtHl  by  sudd«-n  or  mpid  death. 

Whether  the  diseased  process  is  chiefly  parenchymatous  or  inter- 
itfftial  it  is  tGQpossible  to  say.  Cases  of  sudden  heart  failure  or  r\- 
lietDe  heart  weakness  show  both  sets  of  changes.  So  Ixith  inter- 
fltittal  and  parenchymatous  changes  are  found,  as  a  rule,  in  diph- 
tluffia.  while  in  tyj>lioid  fever  the  parenchymatous  change,  and  in 
iMmrlel  fever  the  intt^rstitial  change  has  been  found  most  fre^picut. 
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Processes  of  slower  developraent,  as  in  subacute  or  cbronic  my< 
carditis,  are  diaguosticated  by  the  abuormalities  of  the  pulse,  espe- 
cially the  various  forms  of  arbythuiia,  with  the  more  gradual  super- 
veutiou  of  the  signs  of  weakness  just  described.  The  H.vmptouiH  are 
typically  represented  in  the  senile  heart,  which  shows  signs  of  weak- 
nesH  and  disturl»ed  action  upon  any  sudden  movement,  esi>Rcially  on 
arising  suddenly  from  the  recumbent  or  sitting  posture.  Later  there 
are  attacks  of  vertigo,  confusion  of  ideas,  and  syncope. 


Pbooxosis. 

The  prognosis  must  be  guarded  in  all  cases.  Myocarditis  is 
never  a  trivial  iiffection;  nevertheless  most  cases  iY?cover.  The  myo- 
carditis of  typhoid  lever  has,  as  a  rule,  a  more  favorable  prognosis 
than  that  of  scarlet  fever  or  diphtheria,  but  heart  failure  is  the  most 
trommou  cause  of  deatli  in  i^rotracted  cases  of  ty[)hoid  fever  and  in 
the  sudden  collapse  of  diphtheria.  So  long  as  dilatation  is  not  jiro- 
uounced  the  prognosis  may  l>e  regarded  as  favorable,  and  though  the 
licart  may  remain  weak  a  long  time  in  the  convalescence  of  typhoid 
fever,  it  becomes  reat^^red  hy  rest  and  recovers  its  natural  tone  in  the 
course  of  a  few  weeks  or  months.  As  a  test  of  the  condition  of  the 
heart  muscle  Ja<inet  especially  recommends  the  climbing  of  stairs, 
as  the  number  of  stairs  climliod  may  more  exactly  gauge  the  gravity  ^^^ 
or  extent  of  the  degeneration.  This  author  has  constructed  anl^^l 
"ergostat  *'  which  jjrovides  fur  the  examination  at  cmce.  ^^ 

The  rayt»carditis  which  occurs  in  connection  with  or  as  a  sequel 
to  pericarditis  and  end<H*arditis  hau  a  graver  outlook.  Bright*H  dis- 
ease makes  a  bad  i>rogn()8ifl.  Purulent  myocarditis  is  fatal.  The 
sujipurativo  process  need  not  depend  upon  a  grave  septic  inHamma- 
tion,  such  as  is  seen  in  puerperal  fever,  seiisis,  or  pyfemia  fmm  any 
cause,  as  typieal  lesions  have  been  deHcnl)e<i  in  conm*cti<>n  with  fat-iil 
infection  by  the  gonocoecus.  Much  depends  also  ujwn  the  charactiT 
of  previous  treatment.  Wien  digitalis  fails  to  secure  relief,  the  out- 
look, as  a  rule,  is  bad.  The  prognosis  as  to  entire  restoration  of  the 
heart  muscle  muht  l>e  guarded.  The  diwippearance  of  symptoms 
does  not  always  indicate  a  irtffiltttio  od  integntvi. 


PIlO^H^XAXI8. 

The  prophylaxis  consists  chiefly  in  rest,  and  rest  can  lie  perfeotb 
secured  only  in  the  reGuml>ent  or  at  least  in  the  semi-recumbent  |x>s- 
ture.     Every   practitioner  may  recall  oises  of  sudden   death   from 
heart  failun*  in  tlie  course  of  <liplitheria,  typhoid  fever,  etc.,  from 
sudden  violent  or  premature  exercise  of  the  body.    The  mere  act  of 
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ftiisiof^  in  lied,  of  rhnDKing  gartnents,  of  straining  at  stool  has  been 
followed  bv  sudden  heart  failure,  and  that,  too,  in  cases  which  could 
tidnl  over  tho  |)eri(Kl  of  weakueHs  by  the  observation  of 
So  long  as  tlie  pulse  in  feeble,  Hinall,  or  irrej^lar  the 
pfttietit  must  obeerve  i^est,  and  the  phvfiician  in  no  way  better  demon- 
ilxmtefl  his  knowledge  of  the  disease  and  his  jnoper  regard  for  the 
pttlicot  than  by  turning  a  deaf  ear  to  all  enti'eaty  to  be  allowed  t-o 
ail  up  in  bed  or  to  get  out  of  Ired  too  scon.  Thi^  insistence  will  seem 
Inrud  only  t^»  him  who  has  had  no  ex]>erienco  in  tliese  things. 

Prophyhixift  is  further  secured  by  the  avoidance  of  the  infections, 
by  the  nae  of  antise]»tic8t  by  tho  abbreviation  of  the  infectious  them- 
Bolveft.  AS  by  the  use  of  antitoxin  in  diphtheria,  by  the  saturation  of 
the  blood  witli  the  Halicylatos  in  rheumatism,  by  tho  deep  injection 
HMthod  ID  the  treatment  of  gonorrhoea,  etc.,  etc. 

pTuphjkhiiiH  must  have  reference  also  to  the  avoidance  of  oxceaa 
til  g;TDin4istit's  jind  in  the  various  sports,  of  excess  in  the  use  of  alco- 
hol, which  with  any  tendency  to  heart  disease  should  be  abjured  al- 
ta0Bther,  of  exi^esses  in  venery  which  always  exhaust  the  heart  and 
aften  prove  fatal,  of  excesses  at  table,  which  act  injuriously  by  in- 
creaBint;  the  blood  pressure,  and  finally  to  the  prevention  of  obesity. 

Treatment. 

Tho  treatment  of  acute  myocarditis  reijuiros  absolute  rest,  with- 
oat  which  is  nothing.  The  slightest  effort  on  the  part  of  the  patient 
majr  bring  alx)ut  a  fatal  collajme  in  an  already  exhausted  hoiirt. 
MiMCillar  activity  also  increases  the  <|uantity  of  toxins  which  act  in- 
jviioOiily  upuu  the  heart  muscle.  Under  absolute  rest  the  circulation 
m^  be  fl^mrt'd  without  the  action  of  the  heart,  or  at  least  with  only 
aHion  as  will  siH*ure  the  opening  and  shutting  of  valves  to  per- 
tLe  ingress  and  egress  of  blood  under  the  intiuence  of  art>?nal 
What  is  the  heart  anyhow  but  a  (juadruplication  of  the 
The  piitiont  should,  therefore,  desist  from  every  effort^  and  all 
iDotioa  of  the  body  should  l>e,  as  far  as  possible,  purely  passive. 
Tlma  iL«  child  affected  with  diphtheria  may  be  easily  handled  by  the 
jUtMidant.  The  patient  with  ty)dioid  fever,  the  old  man  aflfect^^l 
vith  poeamonia,  may  l»e  rolle<l  over  to  the  side  of  the  l>ed  to  have 
Ibe  bedding  changed,  or  may  be  lifte4l  npcm  a  sheet  by  a  man  at  each 
earner,  to  bo  let  down  into  a  bath.  Food  and  drink  may  Ik?  tendered 
in  ibo  rMmmlir>ut  posture:  drink  especially  by  the  various  devices  for 
tbui  parp(W4v.  The  bhidder  and  bowels  must  l)e  evacuated  with  the 
Ik  in  ImhL  The  jdiysician  will  make  his  examinations  by 
IMitient  over  without  lifting  him  in  bed. 
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The  value  of  rest  in  securing  oxygenation  of  the  blood  was  ex- 
perimentally shown  by  Katzeustein,  who  found  that  "  man  re^^juiren 
during  moderate  mnscnlar  activity,  from  three  to  four  times,  and 
during  violent  muscular  exertion  from  five  to  six  times  the  quantity 
of  oxygen  needed  in  repose/*  And  so  with  rest  and  the  lapse  nf 
sufficient  time  the  majority  of  cHses  of  acute  myocarditis  recover. 

An  exchisive  milk  diet  will  itself  suiuetiuies  cause  U3dt^ma  and 
droi>8y  to  disappear.  The  writer  has  repeatedly  seen  patients  gain  in 
weight  steadily  under  a  half  a  gallon  of  milk  a  day,  without  other 
food  than  a  light  cracker  or  a  pie^e  of  well-brownetl  toast  three  or 
four  times  a  day.  Milk  flushes  toxins  through  the  kidneys.  Yitihy 
water  may  be  taken  with  it  freely  tf>  obviate  conrttii>ation.  The  food, 
other  than  milk,  should  c<msiat  chiefly  of  fruit  aud  liKh  and  the  white 
meat  of  fowl.  In  a  general  way  meat  is  better  focw:!  for  the  heart 
than  vegetables,  but  a  mixed  diet  is  l^est.  The  supper  should  be 
very  light;  let  a  glass  of  warm  water,  or  at  most  a  cup  of  very  weak 
tea,  suffice.  Any  imprutlence  in  diet  is  quickly  punished,  any  over- 
feeding is  always  hurtful.  With  rest  aud  the  regulation  of  diet  there 
may  be  little  need  of  more  active  medication.  Thus  Liebermeister 
reports  of  234  cases  of  myopathic  heart  weakness  without  valve 
lesion  treated  at  Tubingen  in  twenty  years  (1870-1 890^  81  treated  in 
this  way  without  tlie  exhibition  of  any  drugs;  and  of  these  cases  46 
recovered  completely,  17  temporarily,  and  18  only  required  further 
treatment. 

In  tlie  treatment  of  chronic  myocarditis  it  must  be  appreciated 
that  the  lieart  muscle  may  be  rightly  toned  only  by  fresh  air  and  ex- 
ercise. It  was  a  valuable  suggestion  and  quite  in  accord  with  com- 
mon sense  that  the  heart  muscle  may  be  toned  like  any  other  muscle 
in  the  body.  The  effort  to  spare  the  heart  had  l)eeu  already  carried 
to  extremes  and  degenerative  jirocesses  favored  by  inactirity.  It 
Iwid  Ix^en  enjoined  upou  patients  that  all  exercise  was  injurious.  The 
importance  of  this  injunction  cannot  l>e  overestimated  in  acute  myo- 
carditis,  where  it  is  a  question  of  sparing  the  heart  until  i>oiHi»ns  may 
be  eliminated  from  the  body.  But  in  chronic  myocarditis  other  con- 
ditions prevail.  The  f>oisou  has  been  eliminated.  Tlie  damage  has 
been  done  and  the  heart  muscle  is  left  in  a  state  of  beginning  degen- 
eration. This  process  can  be  stopi}ed  in  individual  muscle  fibres  at 
the  i>oint  which  it  has  reiiched,  and  unaffected  fibres  may  Ije  stimu- 
lated to  compfusatory  overgrowth  by  pro|>er  exercise.  But  the  exer- 
cise must  be  graded  to  the  individual  case.  Damage  may  be  done  by 
incautious  methods.  Thus  climbing  stairs  is  always  hurtful,  but 
climbing  hills  in  the  open  air  is  helpful  if  practised  arigfit.  Fresh 
air  feeds  and  exercise  tones  the  muscle  of  the  heart. 
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Mm-ii  »nii  l>p  aronmpliRhf^d  sometimes  by  change  of  <']iraftte.  eape- 
ciallv  bv  BojoiuTj  at  suit-iible  wateriiig-i)laces.  As  a  general  rule, 
sltitude  is  iujurifius,  at  least  at  fii'Ht,  as  tlie  lienrt  may  be  over-stiuiu- 
hted  in  rarefied  air.  In  bad  cases  t!ie  sea  shore  is  best,  or  a  stay 
0|Hiu  the  coast  tluriDj;  the  suinuier  seasou.  The  rigors  of  winter  may 
be  aroided  in  our  eounti'y  by  a  sojourn  m  some  of  the  Southern 
Hiattf'H,  Alabama,  (^eor^ia,  Fh^rida,  or  tlit;  additional  beneiits  of  pnre 
Mttftir  mar  V^eseiTiredinsome  of  the  adjoining  islands,  the  Bermudas, 
thfi  Baiiamaa  (NjLssau).  Lighter  eases  or  eases  whieh  have  shown 
»«iiuo  imjirovemeul  may  get  more  benefit  further  north.  Mountain 
n^AortJi  with  shadi^  and  sunshine  where  the  elevation  is  not  too  great, 
ilw  Cntskills,  Adiroudaeks,  the  pine  forests  of  tlie  C'arolinas,  may 
tempt  the  patient  to  invigorate  the  heart  with  gradually  increasing 
exercise  in  tlie  often  air.  The  exercise  should  never  go  beyond  the 
point  of  dyspncea  or  fatigue.  It  is  [jrotitable  as  well  as  pleasant  in 
climbing  to  have  stopping  places  on  the  route,  at  points  where  some 
pro«(>eet  opens  out.  Ijower  California  aftords  within  limited 
n^ons  every  kind  of  climate.  The  Virginia  Springs  funiLsh  every 
facilitr.  including  natural  hot  baths,  for  the  |)ro|ier  treatment  of  heart 
diiWtfhse.  The  batlis  of  Nauhoim  have  the  highest  reputation  in 
Germany . 

Patients  aiTeeted  with  emphysema,  asthma,  and  ohnmie  bronchitis 
may  Wm  t<>  sjwire  the  heart  extra  effort,  avoiding  at  the  same  time 
Uiat  extreme  inactivity  whioh  conduces  to  degeneration  and  atrophy 
bt^m  dtsase. 

When  the  heart  muscle  is  poisoned,  especially  by  the  toxins  of 
4Bir  OD«Mif  the  infections,  and  the  action  of  the  heart  is  feeble,  as  indi- 
tmtetl  by  the  small,  irregular,  and  arhythmic  pulse,  there  is  no  heart 
t«iDtr  better  than  ^lainine,  which  is  indicated  whether  there  is  or  is 
DO  ferer — but  all  the  more  if  there  is.  To  be  effective  it  should  be 
administered  in  small  dose,  as  small  dt>ses  (three  grains  every  three 
nr  four  bonrs)  excite  the  heart,  increase  the  strength  of  the  pulse,  and 
miM***  tlie  bhxMl  pressure.  As  the  remedy  has  no  influenci*  whatever 
np^*n  the  vagus,  the  excitement  of  the  heart  is  ascribed  to  a  direct 
action  up^^n  the  heart  muscle.  Thus  when  it  is  a  (juestion  of  re<luc- 
i  :n  tlje  face  of  a  weak  heart,  cpiinine  is  to  l>e  preferred  to  any 

o;.,. ;  — lipyretie.  Quinine  lias  distinct  and  direct  antimycotic  pro)!- 
ertiea.  It  destroys  infusoria  in  a  dilution  of  1  to  20,f*tH!).  It  is  suiv 
powd  tn  exercise  this  influence  by  robbing  the  prot^>plasm  of  thw 
(mver  to  take  upi  oxygen.  It  stops  ferment;ition  and  anests  decom- 
liOHttinn,  while  it  leaves  the  jjroceases  of  iligestion  unaffected. 

For  steady  support  of  tlie  heart  no  remedy  *^<pirds  strychnine. 
Small  di^HeA  of  strvchuine   heighten   the  refiex   excitjibility   of  the 
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Mpina]  cord,  bo  that  the  wholo  hndy  be(*oiue8  more  aenaifcive  to  alii^litf^r 
ImpreHsioDS  auil  the  so-called  vegetative  functions  are  discharged 
witii  iiiL'reased  activity.  It  ia  really  reinarkuhle  what  impnn-enient 
tikkes  place  at  times  iu  the  geueral  coiulitiou  of  o]d  jieopl^  under  the 
use  of  a  solution  of  Htrychninc  or  of  the  tincturn  of  nux  vomica.  The 
appetite  is  increased;  the  bowels  and  blatlder  are  more  regularly  and 
readily  evacuated;  the  movemeuta  of  the  lx)dy  are  <iuirkened;  sleep 
ia  sounder  and  more  restomtive.  The  increased  force  of  the  heart  is 
directly  shown  iu  the  strength  and  volume  of  the  pulse.  Thus  the 
brain  is  better  fed,  the  eye  brightens,  interest  in  outside  affairs  ia 
renewed,  and  new  zest  ia  added  to  life.  Other  forma  of  mycxarditia 
besides  the  senile  hoart  are  influenced  in  the  same  way.  But  ia  !)e 
effective  the  dose  should  l»'  small  and  gently  stimulating  rather  than 
exciting.  Thus  the  dose  of  the  tincture  of  nux  vomica  may  be  from 
gtt.  X.  to  XX.  three  times  a  ilay.  Sometimea  strychnine  itself  acta 
better.  The  preferable  form  is  the  nitrate  in  the  grain  to  the 
ounce  solution,  of  which  the  beginning  dose  may  be  five  drops, 
to  Im:*  gradually  increased  to  ten  drops  three  times  a  day.  Tho 
effect  is  almost  doubed  if  the  remedy  l)o  given  by  subcutaneous  in- 
jection. For  this  i>urpo8e,  that  it  may  not  suffer  change,  tlie  solu- 
tion in  the  same  strength  sliould  l)e  prepared  with  one-lialf  of  one 
per  cent,  carbolic  acid,  and  the  dose  may  range  fn»m  tive  to  ten 
drops,  that  is,  fi'om  the  jfg  to  the  ^  of  a  grain  of  strychnine,  twice 
a  day. 

Heart  failures  of  higher  degree  may  be  counteracted  by  the  use  of 
atnmger  heart  stimulants.  Digitalis  stanils  at  ilie  bead  of  thi 
Htimulauts  and  is  without  a  peer  in  the  realm  of  materia  raodica. 
Digitalis  contains  a  number  of  active  principles,  some  of  which  are 
soluble  in  water,  some  in  alcohol;  hence  choice  may  lie  had  as  lie- 
tween  the  infusion  and  tincture,  or  the  virtues  of  all  the  ]>riuciples 
may  be  secured  by  the  use  of  tlie  powder  itself.  The  tincture  is  ad- 
ministered in  tlie  dose  of  five,  ten,  or  fifteen  drops  in  a  teaspoonful 
or  dessei-tspoonful  of  water  every  four  to  six  hours;  the  infusion  ia 
given  in  the  dose  of  a  teaspoonful  or  dessertspoonful  or  tablespoonful 
at  the  same  intervals;  the  powder  in  a  dose  of  one  to  three  gmina. 
Digitalis  acta  slowly  at  tirst.  It  does  not  show  its  full  effect  until 
after  the  hipse  of  teu  or  twelve  hourw,  and  then  the  effect  ia  continued 
or  sustained  for  this  length  of  time  aftc^r  the  use  of  it  is  Htoj)pe<l. 
This  effect  is  manifest  in  the  increase  iu  the  force,  and  often  iu  m 
corresponding  retluction  in  the  fref|uency  of  the  pulse.  It  ia  aeea' 
also  in  the  better  blood  supjily  to  the  brain  and  particularly  in  the 
increjvse  in  the  secretion  i>f  the  urine;  as  the  quantity  increases  the 
oolor  becomes   lighter  and   more  normal.      Digitalis  thus  directly 
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the  heart  and  eliminateB  toxins  through  the  kidneys;  heni;e 
Um  rapid  improveruent  which  shows  itself  under  its  iise.  Digitalis 
Bcts  better  in  heart  wenknesa  fi'om  myocnrditis  than  iu  valvular  diu- 
eaae.  It  produces  quicker  and  more  permanent  eftects  iu  myocar- 
ditta,  and  many  cases  recover  al^solutely  under  the  judicious  use  of 
it  Thus  Liol>emieifitor  re]w)rt-s  of  172  cases  of  pure  myocarditia, 
pCTmanent  recovery  in  lOG,  t«miH)rary  recovery  in  37,  negative  results 
is  29.  When  the  heart's  action  liecomes  strong  and  the  ])ul9e  is  full 
,  it  is  wise  to  discontinue  the  use  of  the  remedy,  as  too 
iue<i  or  oxtH>s8ive  use  may  over-stimulnte  the  heart  and  even 
brisK  about  in  it  a  condition  of  tetanus.  The  remedy,  therefore, 
ahoald  be  U8e<l  for  sevi^nil  ilnys  or  for  the  greaU'r  part  of  a  week,  and 
tbe  doae  should  then  be  reduced  or  better  the  remedy  discontinued 
ftltogelber,  until  such  time  as  the  condition  of  the  heart  and  circula- 
tion may  call  for  the  renewed  use  of  it. 

Unfortunately,  digitalin  iu  certain  cases  disagrees  with  the  diges- 
tion. It  produces  heartburn,  distressing  sensations  in  the  region  of 
th«  •tomach,  sometimes  acid  eructations,  nausea,  dyspepsia.  In 
thcee  cases  it  is  necessary  to  substitute  some  other  cardiac  stimu- 
Unt  for  the  digitalis. 

A  good  suliKtitnt**  for  digitJilis  is  atrophanthus,  which  is  l>e8t 
gmii  iu  the  form  of  the  tincture.  Strox>hanthus.  like  digitiilis,  iu 
ttnall  drjHes  increases  the  contractility  of  muscle  and  iu  fatal  dose 
prodaceft  tetanic  rigidity.  Strophanthus  also,  like  digitalis,  has  a 
special  effect  upou  the  muscle  of  the  heart.  In  Hinull  doseH  it  in- 
the  force  and  lessens  the  freijuency  of  the  heart  beats ;  it  iu- 
also  hhxKl  pressure  and  with  it  the  Kei!retiou  of  urine  f]x:im 
Iddney.  Strophanthus  has  an  advantage  over  digitalis  in  thut  it 
4|mckly.  The  sphygmograpfa  in  the  course  of  five  to  ten  min- 
flhows  the  inta*eas<5  in  the  energy  of  the  lieart,  which  rejiches  its 
nrnTlin*l*r^  iu  the  courHo  of  one-half  to  one  hour,  and  continues  its 
effects  for  twenty-fotir  U*  twenty -eight  hours.  Unfortunately,  author- 
itim  differ  aa  to  the  effects  upon  the  blood-vessels.  It  was  claimed 
at  Unit  tui  a  great  advantage  (Frazer,  Po[>[>er)  that  strophanthus, 
onlike  digitalis,  had  no  direct  effect  upon  the  blood-vessel  walls. 
But  8^  and  Cile.v  both  olHerve<l  an  irritaut  iufluonco  upon  the  vaso- 
nMii<rr  c«>ntre  and  upon  the  ganglia  of  the  vessels  themselves.  Still 
latc*r  inrptttigations  by  Pawiuski  leave  thiu  point  in  disjjute  au<l  seem 
to  demonstrate  a  diminution  in  the  tone  of  the  vessels.  At  any  rate, 
•ffoet  must  l)e  much  less  than  that  of  digitalis.  The  diuretic 
ml  in  observed  usually  only  after  the  lapse  of  several  days.  It  ia 
aooner,  often  iu  the  cv)urHe  of  three  days,  in  the  presence  of 
which  may  rapidly  subside  under  its  use.     As  individuals 


142 


WHITTAKEU— D1SEAHE8  OF  THE  HEABT  AND  PEMCAIlDnTJf. 


differ  in  susceptibility,  it  is  best  to  commence  with  a  small 
tliroe  to  five  dropH.  and  gradually  iucreafie  it  tu  ten  to  fifteen. 

The  active  principle,  sti'ojiLantLin,  is  sometimes  recommended 
for  subcutaneous  use.  It  is,  however,  little  suited  for  this  puriwse 
on  account  of  the  intense  Inwil  irritation  which  may  ensue,  pain,  retl- 
uess,  iuiiltratiou,  sometimes  suppuration. 

A  better  substitute!  for  Hubcutaueous  use  is  f(»und  in  sparteine, 
which  proves  of  especial  value  in  cases  marked  by  urliythmia.  palpi- 
tivtioTi,  pressure,  precordial  anxiety,  and  the  predouiinuuce  of  nervous 
symptoms,  hysteria,  neunistheuia,  Basedow's  disease^  etc.  Sparteine 
is  ^iven  in  the  dose  of  onr»-f<iurth  uf  a  f^i'aiu  several  times  a  day. 
Larger  doses,  even  up  to  oue  grain,  are  sometimes  administered,  but 
the  effect  is  Ijetter  with  small  dom^s  and  the  remedy  may  he  admin- 
istered in  this  way  coutiummsly  fnr  weeks. 

Thus,  to  invoke  tlie  aid  of  mnemonics,  the  tincture  of  strophanthua 
is  given  in  al>out  the  same  dose  as  that  of  digitalis,  and  the  sulphate 
of  sparteine  in  about  the  same  dose  as  the  sulphate  of  morphine. 

For  ijuick  effects,  as  to  bridge  over  an  impending  coUajwe,  a  pow- 
erful remedy  is  found  in  camphor,  which  may  be  injected  subcuta- 
ueonsly  dissolved  in  ether  1  to  10,  in  syringefnl  doses  every  fifteen  or 
twenty  minutes.  A  valuable  adjunct  is  furnished  in  caffeine,  which 
in  the  form  of  the  sodium  benzoate  may  be  administered  internally 
or  Hnb(!ntaneou8ly ;  intenially  in  the  doHe  of  five  grains  or  subcutii- 
ueously  in  the  dose  of  throe  grains  in  the  same  way. 

It  wtU  be  remembered  that  the  hoaH  may  be  roused  to  Qx^tivity  by 
apjiejils  to  the  skin,  as  by  friction  over  the  whole  surface  or  that  of 
the  extremities^  as  by  dry  mustard,  by  hot  apjilicatious,  bottles  of 
hot  water  along  the  spine  and  at  the  feet.  The  stimulating  effeci 
of  a  big  sinapism  over  the  whole  pnocordium  is  not  to  be  despised. 

In  tho  developmeut  of  the  heart  muscle  it  will  be  rL-membered  also 
that  the  centres  for  respiration,  vaso-motor  action,  and  c«rdi*u5  stimu- 
Intiou  lie  close  together  in  th«  medulla,  and  that  stimulation  of  any 
of  these  centres  is  communicattHl  to  the  others.  The  action  of  the 
hot  bath  in  dilating  the  surface  capillaries  or  relieving  the  hejirt  of 
tension  is  seen  at  onc«  in  the  reddening  of  the  surface  iif  the  whole 
Ixnly.  The  warm  or  hot  bath  is  iudicateil  when  the  heart  is  wejdc 
and  dilated  and  is  unable  to  overcome  the  blood  pressure  at  the 
periphery.  The  hot  bath,  theivfore,  acts  best  in  relief  of  ih(*  sense 
of  fulness  associated  with  pain  and  dyspnoea,  in  acute  myocarditis, 
or  in  acute  exacerbations  of  the  clironic  form.  The  action  of  cold 
baths  is  demonstrated  in  the  glow  which  follows  the  first  oontraotion 
of  the  capillarips  of  the  surface.  So  tlie  use  of  the  daily  cold  bath  is 
a  powerful  zueans  of  invigorating  the  heart  in  chronic  myocarditis. 
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Acute  Simple  and  Septic  Endocarditis. 

Endoearditis  (Evt^uy,  witbiu) ;  inflammatiou  (lufeetiou)  of  the  en- 
dot^&rdiato. 

HlSTOllY. 

Sndocarditia  was  first  recognized  as  a  distinct  and  separate  dis- 
bv  BoiuLlaUil,  who  publisbetl  uu  uccouut  of  it  in  his  treatise  on 
iMart  and  vessels  in  1H2-1.  Individual  reports  of  affection  of  the 
membrane  of  the  heart  had  been  made  in  the  last  century  by 
»rhaave,  Morgii>;ni,  ami  Senuc,  jind  in  the  early  part  of  our  cen- 
by  Wells,  13aillie,  and  Kreysig.  Kreysig,  in  fact,  attributed 
of  the  valves  ti»  iuHauimation  of  the  endocardium  and  recog- 
this  ufTtH-tiou  as  h  freijueut  complication  in  the  ctnirse  of  scar- 
fever  and  rheumatism.  Hut  it  was  resened  for  iSouAUaud  to  dis- 
titirtl>  (Tonnect  rheumatism  with  this  affection  and  to  individualize 
lation  with  tlie  definite  name  endocarditis.  Corviaart  had 
;ui7^d  the //V'WKWv/an^  aitalrc  as  a  symptom  of  disease 
the  mitral  valves,  and  Laonneo  luul  made  it  pttssible  to  differen- 
Mfv  even  form  of  valvular  lesion.  Hut  neither  of  these  acute 
•rs  ha*!  api>rehended  the  cli:iract<*r  of  endocarditis  or  appre- 
cialcd  the  anatomical  foundation  of  the  lesion.  By  the  aid  of  the 
mgtm  farnisheil  by  Liienuec,  Bouillaud  was  able  to  diaf;nt>sticate  the 
ttXiitteace  of  eudocanlitis  and  localize  it  with  groat  accuracy  uj>ou 
same  particular  valve.  Bouillund  also  ealle<l  attention  to  the  fact 
that  other  diseases  tliau  rheunmCism  might  produce  the  disease, 
pointiug  to  pneumonia  as  a  not  infrequent  cause.  He  ai)]>reciated 
the  fact  farther  that  the  acute  form  was  often  attended  with  signs  of 
p^fcmia,  and  tlius,  in  the  recognition  of  ilm  etiological  relation  of 
rbeumotism  and  pneumonia,  in  the  jtirture  of  ]>yiemia  ])reBented  by 
the  acato  form,  and  in  the  aiuitomical  l(X*alizatiou  of  the  disease,  the 
fcmadatiai]  of  the  whole  mo<lern  pathology,  Bouillaud  became  the 
piooerr  in  the  development  of  the  doctrine  of  endocarditis. 

The  next  period  in  the  history  of  endocarditis  belongs  to  Virchow, 
wbo,  with  his  simple  description  of  the  process  of  embolism,  ex- 
pLuned  the  hitherto  ol>«c«re  complications  on  the  jmrt  of  the  brain, 
fas]iK».  and  kidneys-  There  was  as  yet,  however,  no  satisfactory 
aronuaft  of  tho  exact  nature  of  the  deposits  upon  the  valves,  that  is,  of 
ibe  throniM  which  went  to  form  the  various  eml>oli.  Virchow,  him- 
■cjf  fl***^).  w^as  inclined  at  tirst  Uj  regard  the  granular  deposits  them- 
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Kilter,  vitli  h»  iDore  precne  deaioiislntiaa^  IndiTidBd 
ittd  ban  made  bj  Wiaee^  ol  ChmtiudA  a8G9),  mad  b; 
0072)  imAkbOepnMnm  of  bacteria  in  the  M^ttatiiM  fadbeaa 
duiUiictl/  remarked.  The  <listi&etio&  had  abeodr  been  mad^  br 
.Riftnfil  of  stDple  or  beoisn  and  nkeralivD  or 

■bowed  that  both  tbeae  foma  raaaltod  from  the  actim  of 
A  litti«<  liUcT  all  sapport  for  any  etiologieal  di 
fonna  van  withdrawn  by  the  desKnatntftoiaa  of  Lsttcn,  who 
the  aania  mirro-organiama  in  botii  foma  and  ahowed  that 
waa  m>  al>rap(.  bat  fiolj  a  gradual  differenoe  between  the  two 

The  tusw  ffra  began  with  the  findings  of  Wetchaelbaam,  W; 
kowitacb,  Fra«nkel,  and  Sanger  (1885).  Tbeae  ofaaerrera  tamed  ont 
a  numbrr  *4  inicro-organiHma,  eepecialljr  the  progeaie  laicro-ocKaii- 
tama,  tho  prenence  of  wbl  h  waa  eatablifihe^l  also  hj  eoltniw  and 
iocNmlatiou.  About  tliiit  tiiue  Band  found  lu  twenty  caaea  the  strep- 
Utcoccxm  8ef«n  timee,  the  stapb>'lococcna  once,  both  these  micro- 
oriKanitimit  three  tiroes,  the  diplocooeoB  lanceolatus  eight  timea — the 
firnliuKH  in  two  omch  l»eing  negative.  Next  followed  the  demonatra- 
txtntH  of  Netter  and  Weickselbaom  (18S6)  of  the  diplococcaa  of  pneo- 
ill  tlj'*  prfvIoctH  of  aleerative  endocanlitis  in  the  coorae  of 
lA,  au<l  iu  tlje  H&me  year  the  disolostire  by  Heller  of  tnbercle 

illi  in  tbff  eu4l<K'Jinliu[n.  TlitiH  the  view  origiu&lly  expreeaed  by 
Klelta,  that  endocarJitJ*t  might  occur  in  the  course  of  any  one  of  the 
iuffviunm,  han  gnKlujillv-  Inieu  established  by  deinoustratioua.  The 
lateat  contribntioiifi  go  to  flhow  that  the  bacterium  coli  and  the  gono- 
cocriniK  niny  aIhm  prtxluc*^  the  diKeuHe. 

EmlocnrditiH  Ijeiiig  produced  by  so  many  caoaes,  is  a  quite  common 
fLfTm'tion.  Tt  iH  diffinilt  t»  I'stiniate  itH  frequency  with  any  exactneaa, 
aa  ataiiatica  are  u>f  uuHy  ba^ed  upon  chronic  endocarditis.  It  is  known, 
however,  that  certain  cases  of  acute  endocarditis  terminate  as  such, 
altlioiigh  most  caaea  affect  the  valves  of  the  heart.  Where  the  leeion 
ia  confliufd  to  the  walls  of  the  heart  it  may  produce  no  symptoms  and 
UniH  Ims  overh»ok.iMl.  Thi?  frequency  of  chronic  endocarditis  is  vari- 
ously ostimiitcd  at  from  one  to  two  per  cent.  (Rosensloiu),  five  per 
cent.  (Willigk).  eleven  per  cent.  (Foerster),  seventeen  per  cent. 
(Chaiuborsj. 
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Etioloot. 

It  fl^^Wbonsidere^l  now  as  iiix  established  fact  that  oudocarditis 
ranilta  from  the  colouixatian  upon  the  endocardium  of  the  micro- 
oripknisius  of  an  iufecltous  diseu^ie.  Endocarditis  is,  therefore, 
Dftftar  primary;  it  is  always  a  secondary  process.  As  all  the  Mood 
in  the  boily  must  pass  through  the  heart  continuously,  it  is  not  Bur- 
plittiut^  In  lenni  that  any  one  of  the  pathogenic  micro-organisms  may 
excite  indaiuiuation  in  the  endocardium.  The  question  of  interest 
cumiems  only  the  fi^[uency  of  infection  by  the  different  diseases  of 
tliifi  ciuiracter  and  the  n>le  of  any  predisposing  cause,  as  trauma,  ex- 
p<«art»  tckculd,  or  previous  disease  of  the  heart  or  its  vessels,  as  in 
tiie  prooeflses  of  atheroma  and  arteriosclerosis. 

To  study  the  subject  first  from  a  clinical  standpoint.  The  con- 
Dei'tion  with  rheumatism  has  been  r<^mnrked  from  the  start  and  the 
ptwiomiiuiting  iuiluen<*e  of  this  affectic»n  in  the  production  of  endo- 

*  ^  -i  li;w  always  been  recognized.  It  is  said  that  from  sixty  to 
-dve  i>er  cent,  of  the  cases  of  endocarditis  are  caused  by  rheu- 
matism. As  already  state^l,  Kreysig  called  attention  to  this  fact 
fifst.  and  Bf>uillnud  derived  nearly  all  cases  from  this  disease. 
Boaillaad  declared,  in  fact,  that  ""in  any  acute  articular  rheumatism 
wbich  was  at  all  severe  or  extensive,  the  coincidence  of  a  pericarditis 
or  an  endinanlitis  is  the  r\\\e^  the  law,  and  non-existence  is  an  excep- 
tion." Tliis  relationship  is  now  so  well  estjiblished  as  to  be  known 
bjT  iho  peopU\ 

Bnl  the  frtHpitrUfv  of  this  affection  is  differently  estimated  by 
diffetvnt  authors.  Dudd,  Fuller.  Latham,  found  in  425  cases  of 
rhenmatism  li>4  cases  of  endocarditis  and  124  of  pericarditis.  Sibson 
an  825  cases  of  rheumatism  more  or  less  distinct  endocarditis 
les,  endo-pericurditis  ")4  times,  and  i»ericartlitis  alone  9  times. 
Wsuderlich  estimated  the  proportion  of  cases  of  endocarditis  in 
rfavamatism  at  V.»  per  cent.,  Jaccond,  Ormerod,  Bamberger,  and 
Dacbek  at  J  i>er  cent.,  Sibson  at  i  t»er  cent.  If  every  case  of  irregular 
or  tniBiiItuons  action  of  the  heart  is  to  he  considered  as  an  endocar- 
ditis^  the  highest  of  these  ratios  is  not  enough,  and  if  only  those 
OMMare  to  bo  so  regarded  in  which  permanent  lesions  are  left,  the 
lowest  might  sufSice.  It  is  cert^iinly  true  that  the  heart  may  be  dis- 
tnrbrd  in  its  action  without  the  development  of  endocarditis,  and  it  is 
equally  tmw  that  many  r;ises  of  eudoi-anlitis  recover  without  penna- 
aeol  l«»ioDfl.  In  medio  MtMimnji  ibis,  the  truth  lies  between  these 
flXtrMDe^.  It  is  now  conceded  that  about  one-thinl  of  the  cases  of 
articular  rheumatism  ai*e  followe<l  by  endocarditis. 
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lu  all  casea  it  miiHt  lie  remembered  thai;  rheimiatism  ia  a  mautb 
wbicb  covers  luauy  afl'ectious.  Mtuiy  forms  of  rLonruatisin  ai*e  fol- 
lowed by  oud(K:arditiH  in  only  exceptional  casos.  Furtlier,  it  most 
be  reiueiubered  that  septicaemia,  which  in  the  cause  of  many  caises  of 
ulcerative  endocarditis,  is  not  real  rheumatism,  or  is  something  more 
than  rheumatism.  Keference  is  had  in  thia  consideration  only  to 
acute  articuhir  rheumatism.  This  rheumatism  certainly  furnishes 
the  greatest  contingent  of  cases  of  eudt>carditis.  and  it  is  e8i*ecially 
the  more  mnero  forms  with  extensive  implication  of  tlie  joints  that 
are  liable  to  this  complication.  Endocarditis  is  rather  the  rule  ia 
mnltijde,  but  is  tlie  exception  in  monarticmlar,  chronic,  muscular, 
and  gouorrha-al  affections.  The  fiitiiation  of  the  joint  affected  has 
littlti  or  no  iutluence.  Endocarditis  is  as  liable  to  supeneno  after 
affection  of  tlie  joints  of  the  lower  ns  ot  those  of  the  upper  extremity 
or  trunk. 

Of  all  th(i  factors,  the  most  im[>ortant  is  that  of  the  age  of  the 
l>atieut.  It  is  the  young  who  are  esi>ecially  liable  to  this  complica- 
tion. But  rheumatism  itself  is  not  a  dinease  of  infancy.  Most  of 
the  C4i8es  so  rep<irted  ai*e  cases  of  septicaemia,  syphilis,  etc.  Clini- 
oians  with  tlie  widest  o]jportunity  for  obsenation  record  but  isolateti 
oases  of  real  rheumatism  in  the  earlier  weeks  of  life.  But  when 
rheumatism  does  occur  in  infancy  it  is  especially  liable  to  Ix^  foHowed 
by  endocarditis.  West,  for  instance,  declai*es  that  the  proiM>rtion  of 
cases  is  fil.5  per  cent.,  Picot  estimates  it  at  78  per  cent.,  Cadet  de 
Gassicrmrt  tin<is  it  as  high  as  81  per  cent.  As  endocarditis  is  most 
frefjuently  caused  by  rheumatism,  the  disease  is  most  often  found  in 
the  third  and  fourth  decides  of  life.  An  original  nutl»reak  of  endo- 
cjirditis  ia  rare  in  advanced  life  and  most  of  the  cases  at  maturity  are 
survivals  from  youth  and  adolescence. 

The  i)eriod  of  development  of  endocarditis  varies  much.  In  cases 
of  multiple  joint  ikffection  in  young  i»eople,  endocjirditis  is  wont  to 
set  in  Aarly,  often  in  the  course  of  the  fii-st  week.  In  less  grave 
infection  and  less  numerous  involvement  of  the  joints,  end<K'arditis 
may  not  tK-cur  until  after  the  lai)se  ot  ten  days  or  two  weeks.  Silvson 
found  that  most  of  his  cases  occurred  in  the  course  of  the  first  week, 
Leliert  his  in  the  course  of  the  secontl  week.  Potain  declared  that 
two-thirds  of  the  cases  occurred  before  the  tentli  day,  but  that  in 
some  CAses  the  complication  did  not  develop  until  the  seventeenth, 
twenty-second,  or  even  the  thirty-seventh  day. 

Sometimes  these  delays  refer  to  the  i)oriod  of  recognition.  The 
physician  wlu*  makes  a  habit  of  carefully  examining  the  heart  n]>on 
every  visit  soonest  recognizees  the  development  of  end!)earditiH.  The 
diagnosis  is  often  made  only  aft«r  the  existence  of  the  disease  for 
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some  time.  Eloquent  in  this  regard  is  the  experience  of  Potain,  who 
diagnosticated  endocarditis  for  the  first  time  iu  twenty -two  of  thirty- 
five  cases  upon  entry  into  the  hospital. 

It  remains  to  be  remarked  that  as  in  the  case  of  pericarditis,  the 
endocarditis  may  be  the  first  serous  membrane  attacked,  so  that 
occasionally  inflammation  of  the  endocardium  precedes  the  alfectioh 
of  the  joints.  Observations  to  this  effect  were  made  long  ago  by 
Bouillaud,  Graves,  and  Trousseau,  and  more  receutly  by  Fernet, 
Martiueau,  and  Halez.  The  interval  between  the  endocarditis  and 
the  joint  affection  may  vary  from  two  or  three  up  to  twelve  days 
(Hache),  often  up  to  fifteen  days  (Jaccoud).  The  fact  that  endocar- 
ditis may  precede  the  rheumatism,  and  that  either  affection  may  exist 
independently  of  the  other,  has  develojied  the  belief  that  neither  one 
of  these  affections  causes  the  other,  but  that  both  are  effects  of  a 
common  cause. 

What  is  the  cause  of  rheumatism? 

Klebs  claimed  to  have  found  the  first  cause  in  certain  monadines, 
to  which  he  ascribed  pathogenic  relations  to  both  affections.  Comil 
and  Babes  refused  to  accept  this  view,  and  a  number  of  subsequent 
observers,  Hamberger,  Fraenkel,  and  Weichselbaum,  failed  to  find 
these  micro-organisms  in  the  vegetations  of  endocarditis.  Lion  attrib- 
utes the  failure  to  the  fact  that  investigations  are  made  at  too  late  a 
period  in  the  history  of  the  disease.  Petit  appeals  to  the  feeble 
vitality  of  certain  micro-organisms  in  explanation  of  the  fugacious 
localizations  of  rheumatism.  This  author  claimed  to  bo  able  to  find  a 
parasite  of  remarkably  short  duration  of  lifo  in  ac^ite  articular  rheu- 
matism. It  is  certiiin  that  blood  taken  in  the  i>eriod  of  fovor,  ])ain, 
and  swelling  of  the  joints,  that  is,  during  the  height  of  the  disease,  is 
always  sterile  (Wurtz). 

It  is  believed  at  the  i)re8ent  day  that  acute  rheumatism  is  caused 
by  micro-organisms,  probably  closely  allied  to  but  not  identical  with 
the  micro-organisms  of  pus.  Goldscheider  demonstrated  bacteria  in 
the  serous  exudation  of  pleurisy,  which  he  believed  to  be  due  to 
rheumatism.  Upon  cultivation  these  micro-organisms  turned  out  to 
l>e  staphylococci.  Sahli  (1892)  deveIoi>ed  cultures  of  a  micro-organ- 
ism from  the  exudation  of  endocarditis,  which  turned  out  to  be  the 
Staphylococcus  citreus.  Leyden  (1804)  found  a  diplococcus  which 
differed  from  the  staphylococcus  in  that  it  did  not  grow  upon  the 
usual  culture  soils  but  would  grow  only  in  human  blood  serum. 
These  micro-organisms  were  delicate,  round  micrococci,  wliicli  dif- 
fered as  much  from  the  dii)lococcus  of  ]>neumouia  as  from  the  strep- 
tococcus of  pus.  Subcutaneous  injection  of  these  micro-organisms 
produced  moderate  but  never  severe  fever  and  no  local  reaction. 
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Howard  found  a  inicro-orgazusm  in  the  exudation  of  ulcerative  endo- 
oarditifl  which  was  in  every  way  identical  with  the  baeiiluja  of  diph- 
theria. Gtiurmont  and  Le  Clerc  cultivatod  a  micro-organism  t'tken 
frniii  tlie  blood  of  a  woman  suifering  with  uli^erative  eudocarditis  a 
few  hours  before  death.  They  develoi>ed  a  diplococoud  which  did 
not  liquefy  gelatin  and  whose  individual  eleniont^  wore  larger  than 
thotie  of  the  staph>'lococcuH.  It  did  not  form  itself  iuto  chains  or 
masses. 

Experimental  studies  have  l>een  siiccefiflful  in  producing  endocar- 
ditis with  so  mtiuy  micro-orguuisma  us  in  hnve  le*l  to  no  delinite 
results.  Jousseraud  and  Roux  succeeded  in  producing  a  severe 
endocarditis  in  the  ralibit  by  tJie  iuoculation  of  a  coccus  which  waa 
cultivatetl  from  bloo*l  taken  in  life  from  a  woman  snifering  with  endo- 
carditis, affected  also  with  swelling  of  the  spleen,  high  fever*  and 
ejiistaxis.  This  coccus  was  a  stapliyhwcKTUs  of  coarser  gniuuIntioD 
than  the  Sbiph.vloci^'cus  aureus.  It  was  like  it  in  the  fact  that  it 
did  not  li(|uefy  gclatiu. 

Thus  it  may  be  wfeu  that  nothing  definite  is  as  vet  known  regard- 
ing the  specific  micro-itrganibm  which  must  be  the  cause  uf  rheuma- 
tism. It  may  be  said  of  acute  articular  rheumatism,  as  v  as  long  ago 
said  of  croupous  pneumonia,  it  is  such  a  distinct  tiffectiou  that  it 
must  be  pi-oduced  by  a  si>e<ntic  cause,  the  disclosure  of  which,  prob- 
ably in  the  near  future,  will  enable  the  clinician,  as  in  the  cAse  of 
pneumonia,  to  draw  the  lines  more  definitely  about  ilonbtful  eases. 

The  uveiuie  uf  entrance  may  be  by  the  throat.  Buzz  eBi>eciaIly 
noticed  the  fre<|nont  connection  Ix^twcen  angina  and  acute  rheuma- 
tism. In  twelve  families  the  two  atf^ctious  rejieatedly  ixniunvil 
together.  Further,  this  observer  re[Kjrted  f<»urteen  cases  in  which 
an  att^Lck  of  acute  rheumatism  followed  directlv  iu  the  course  of  an 
angimi.  Many  simihir  cases  may  l»e  found  in  literature  in  which  the 
c-ause  of  tliB  angina  is  stated  to  be  the  fu&thogenic  sUiphylococci  and 
streptococci.  These  oocci  of  angina  have  but  little  virulence  and 
lience  do  not  produce  suppuration  iu  tlie  joints. 

In  this  connection  may  l>e  discussed  next  chorea  and  erythema 
no<losum,  affections  which  are  closely  allied  to  rheumatism.  Chorea 
was  connected  with  heart  disease  a^  long  ago  as  in  the  time  of  Bright 
(IK38),  but  the  relation  of  chorea  to  rheumatism  is  by  no  means  clear. 
We  are  concenipd  h^re  oidy  with  the  connection  between  chorea  and 
endcH^irditis.  Sttitistics  vary  in  this  regard.  Leliert,  Striimpell,  and 
Bichhoi^t  found  the  connection  exceptional.  Roger  claimed  to  have 
found  end<>'arditi8  alone  47  times  in  71  coses  of  chorea  and  19  time«i 
in  connection  with  pericarditis.  Prior  found  the  coincidence  only  5 
times  iu  02  cases  of  chorea.     Schott  found  valve  diseases  nine  timaa 


XNDOCAKDrnS. 


149 


ia  choraa.  I^^sf'nbacb  saw  one  case  in  wliicli  tlie  endocanlikis  pre- 
ccdM  Ibo  cluiroH  for  several  days.  Tho  attein])t  has  been  luaJe  to 
expUin  chorea  a8  the  result  of  t^ruliolic^  ju-ocesses  in  the  brain.  It  is 
kminrn,  however,  that  chorea  (voeiirs  at  times  in  the  course  of  rheu- 
maiiflm  without  tl^e  interventltm  of  eudocarditiH,  nnd,  as  Iloaeubach 
Hhov^,  <^iulx)lic  pr«>c^8HeH  havp  lioen  demonstrated  in  only  a  very 
limited  number  of  caaes.  The  fa<'t  that  cliorea  occurs  so  fref(iiently 
ID  lb«  I'umrwt*  of  pregnancy,  and  terminates  witli  the  pregnancy, 
puiute  Ut  tlie  eirculatiou  iu  the  bi(MMl  of  some  toxiu  which  affects  the 
oennuH  system.  So  chorea  has  Ix^en  derived  from  a  toxrrmia  which 
proiincea  all  thi-ee  aiTections,  rlieumatism,  endocarditis,  and  choi*ea. 
Tlwy  may  cf^exist  or  either  of  these  affeetions  may  exist  alone. 
EiMhicarditis  is  certainly  a  frcMiuent  occurrence  in  severe  casew  of 
chorea,  and  Pepi>er  finds  that  few  fatal  cases  of  chorwi  fail  to  show 
«oai«>  w»rt>  excrescences  on  the  valves. 

Erythema  nodosum  ha^  l>een  seen  in  connection  with  endoc^rditia 
by  Troiwftean,  Gnbler,  and  Ro^^er,  and  by  numerous  hiter  observers. 
It  may  bo  said  of  this  erythema,  as  has  just  l>eeu  remarked  of  chorea, 
thut  it  may  coexist  with  rheumatism  and  end<M>arditis.  one  or  both, 
ami  each  one  of  these  infe<>tions  lujiy  exist  alone.  It  is  probable, 
tbex^fon*,  that  the  same  cause  |)rfMlures  all  three  conditions. 

Alter  rheumatism  the  next  mtjst  important  role  in  the  production 
o(  cndoranlitis  is  played  by  the  so-called  septic  diseases.  Simpson 
as  long  ii|;o  oa  1H84  noticed  the  o<'currence  of  endocarditis  iu  the 
ponri^eriTUU,  and  a  host  of  subspf|uent  olwerN-ei-s,  commencing  with 
'iichow  and  concludinj^  with  the  classic  investigations  of  Litten,  have 
ixl  Uie  devel*Ji>ment  of  endocarditis  in  the  course  of  the  jjuei*- 
ivers.  It  has  loUf;  been  known  that  a  |>eculiar  gravity  was 
to  pnerjieral  fever  by  the  occuri-enco  of  endocarditis,  which 
witb  it»  ttiwociate  myocarditis  often  ^jives  Hie  «'»v/yi  //*•  tp^nre.  But  it 
BOW  known  that  every  f*»rm  of  endocarditis,  the  simple  vemiciise 

mA\  as  the  >^ave  ulcerative  and  diphtheritic  varieties,  may  occur 

the  c«jnrse  »»f  any  case  of  septicjvmia.  The  old  ideas  of  the  pro- 
dortion  of  a  disease  under  a  rheumatic  dyscrasia  have  been  gradually 
dinplariHl  by  the  demoastratious  nl  the  micro-organisms  of  septi* 
lia. 

The  mwjilhMl  anrgical  seiMjis  falls  under  the  same  head,  and  en- 
dooanlitifl  baa  been  fre^inently  olwerved  in  oases  of  osteomyelitis, 
periastitiM,  erysipt^his,  furunrtd<^is,  dysentery,  and  other  affections 
caniod  or  attended  by  the  micro-organisms  of  pysemia  and  septi- 


Th  u-occns  pyogenes  is  most  freipiently  found  iu  the  cases 

of  end u. a  which  occur  iu  the  course  of  puerperal  fever.     Here 
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the  uterine  mucosa  forms  of  course  the  avenue  of  entrance.  The 
Staphylococcus  pyogenes  aureus  has  been  most  frequently  found  in 
connection  with  furunculosis,  anthrax,  suppurative  wounds  of  the 
skin,  osteomyelitis,  bronchiectasis,  etc.  From  the  various  infarc- 
tions and  miliary  abscesses  which  occur  in  the  course  of  these  dis- 
eases, pure  cultures  of  this  staphylococcus  have  been  developed. 
The  avenue  of  entrance  of  these  micro-organisms  is  often  evident,  as 
in  the  case  of  puerperal  fever  or  a£fectious  of  the  skin,  erysipelas, 
furunculosis,  etc.  Sometimes  it  may  be  discovered  when  search  is 
made  for  it,  as  in  a  case  of  more  or  less  secreted  caries  of  bone,  peri- 
ostitis, affection  of  the  prostate  gland,  etc.  In  other  cases  the  cause 
remains  concealed.  Such  cases  are  said  to  be  cryptogenetic.  We 
owe  our  knowledge  of  cryi)togenetic  septiciemia  especially  to  Leube. 
Jiirgenseu  afterwards  demonstrated  the  influence  of  concealed  sepsis 
in  bacteriological  studies.  Sometimes  the  cause  in  these  cases  is 
revealed  upon  autopsy.  Thus  Lewa  reported  two  cases  of  endocardi- 
tis, in  one  of  which  the  infection  seemed  to  have  been  derived  from 
the  bile  ducts,  which  were  found  dilated  and  contained  concretions, 
but  no  pus.  In  the  other  case  there  was  an  abscess  the  size  of  an 
apple  in  the  pancreas  filled  with  fetid  pus;  there  was  also  suppura- 
tive meningitis.  Both  of  these  processes  were  considered  secondary. 
In  Mason's  cases,  women  aged  eighteen  and  twenty-seven,  the  affec- 
tion apparently  originated  in  Fallopian  tubes  filled  with  pus.  In  the 
case  of  Ingraham  and  Wolcott  the  infection  originated  probably  in 
the  puerperal  uterus.  Paulus  demonstrated  two  cases  of  septic 
endocarditis  which  had  developed  on  the  basis  of  old  processes  of 
the  mitral  valve.  This  observation  showed  that  sometimes  the  septic 
infection  may  i*emain  a  long  time  in  the  body  without  producing  gen- 
eral sepsis,  hnt  that  certain  definite  but  unknown  causes  may  i>roduee 
new  local  and  general  disease.  In  this  case  the  author  believed  that 
the  death  was  caused  by  the  invasion  of  the  staphylococcus  which  Iiad 
entered  eleven  years  before.  During  the  invasion  the  patient  suffered 
repeated  attacks  f)f  rheumatic  polyarthritis.  The  final  attack  was 
caused  not  by  a  rheumatic  but  a  septic  virus,  which  led  to  a  general 
septic  infection. 

Endocarditis  in  the  course  of  erysipelas  was  first  noted  by  Gubler 
and  afterward  was  especially  studied  by  Jaccoud  and  Sulzer.  Gen- 
dram  reported  a  case  of  septic  endocarditis  consecutive  to  a  trau- 
matic erysipelas  of  the  face,  and  Balassa  reported  a  case  of  endo- 
pericarditis  in  the  course  of  erysijjelas  of  the  leg.  The  streptococcus 
has  been  demonstrated  in  these  cases,  but  whether  as  a  primary  or 
secondary  invasion — that  is,  whether  as  the  streptococcus  of  erysipe- 
las or  of  pus — is  not  accurately  determined,  as  the  difference  between 
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thes^  mirro-oix/iniflmfl  has  not  yet  been  cleurlj  eBtablisLed.  The 
«tnpiovoccii8  of  erysipeloH  Lhb  l>6eu  iKolatetl  in  endocarditis,  and 
frcKD  ihia  streptofocoiw  emdocnrditiH  ha.s  bf?eu  expfriraent*ill>  pro- 
titioftl  in  animaLi  by  Yalliard  iind  Vincent,  Vidal,  and  Btisan^on. 

In  tluH  connwtiim  may  bo  Ktudie<l  uIko  the  endociirditiH  wliu-h 
_ocfm-H  in  tlie  coiush  of  gouorrha*a.  The  tii*Ht  case  of  ytinorrhfual 
ilocarditiA  in  which  the  oaoBe  was  accurately  deiuonHtrated  whs 
►|K»rt^l  by  I>*ydtm  iu  connection  witli  myocarditis.  Contrary  to 
niiniDda  expectation,  tJio  literature  showH  a  nundier  of  canes  iu  which 
tfcut  ronnection  could  have  l>een  established.  The  tirat  caae  was  re- 
|K»rte<l  by  l>raude»,  in  1804.  SnbMe<iuent  cases  were  reported  by 
Hervieax,  Voellter,  Leiimau,  and  Brouardel.  Some  of  tho  cAses 
njcijvered  and  some  terminated  fatally.  His  reported  two  fatal  cases. 
Hitherto  these  endiwnrditic  deposits  have  been  attrilmted  to  the 
streploc*>ccu>i  andstjiphylocc>ccii8,  and  have  l>een  considered  as  mixed 
or  necondary  infections,  but  in  the  case  reported  the  gonococcus  of 
NeiAser  was  found  in  the  polypous  deposit.  The  gonocooci  had  the 
ilifltinct  bihicuit  fonn  and  ky  for  the  most  itart  in  characteristic  man- 
tter  iiwide  of  cells.  They  could  be  colored  by  the  method  of  Gram 
Aod  decolorized  by  alcohol  and  lavender  oil.  As  blood  serum  is  such 
m  peculiarly  fjivorable  soil  for  the  development  of  the  gonoctxcus,  tlie 
coloDtniiiou  of  it  on  the  endotrurdium  is  not  surprising.  The  dem<jn- 
stntdon  of  it  in  this  region  is  of  great  value  iu  exjibination  of  gouor- 
rfa<UiI  afTeotions  of  otlier  serous  raembmnes.  Endomnlitis  has  been 
notJre<l  often  in  connection  with  the  rheumatism  of  gonorrhtiea,  but 
al«o  o<vur8  entirely  indejiendent  of  the  joint  affection.  Thus  Lion 
n*|>c»rted  from  the  literature  six  cases  of  endocarditis  in  twenty -t^'o 
Cttstwofgonorrhoen without  rheumatism.  The  iheumatism  andendo- 
carditiA  may  occur  together  or  independently,  l>ecause  they  are  both 
pnxluoeil  by  the  same  cause.  Councilman,  Wilms,  and  Michaelis 
onrmboratftl  tliese  dischisures  in  subsequent  reports. 

Tho  endo<^arditiH  which  occui-s  in  the  exanthemata  may  be  due 
to  pathogenic  micro-organisms  whose  nature  has  not  yet  lieeu  estali- 
li*hi*<b  or  may  be  due  to  secondary  invasions  by  the  micrtv-organisms 
uf  pus.  The  very  tirst  oliservers  noticed  endocarditis  iu  the  course 
of  tfrArlntinn.  Tlins  Bouilhiud,  Graves,  Trousseau,  and  Roger  all  re- 
l>orte<l  cases.  West  saw  endocarditis  tliree  times  in  thirty-nine  cases 
of  m*jirlatina.  The  complication  may  develop  itself  at  any  time  in 
the  biHtory  of  the  disease,  during  the  eruption,  during  desquamation, 
or  during  the  existence  of  joint  affection.  Litten  and  Bokai  eucoun- 
lered  a  number  of  micro-organisms  in  the  endoi-arditis  of  scarlatina. 
Benorb  nnd  Fraenkel  actually  demonsti-ated  a  streptococcus  iu  the 
deposits  of  endo(*arditia. 
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Variola  ib  rarely  followed  by  endocarditis,  tLoU(;b  casea  have  bee 
roport^Hl  by  the  otirlier  obHervera,  us  Buuilkind,  and  more  rot;eiitIy 
by  HucLard  and  BrouaideL  Mouliuier  fouud  a  uuml>er  of  cuboh  in 
thp  coiirso  of  the  ei)ideuiic  of  1870.  As  luiKbt  have  l)een  exi*ect<Ml, 
endocarditis  occurs  more  fre<iuently  in  the  sovere  caHea  of  confluent 
variola,  and  tho  inieuHity  t>f  the  poison  in  indicated  by  the  fact,  u(»tic<Hi 
by  Brouardel,  that  the  endociu'tlitis  is  not  usually  isolated^  but  is  i;;cn- 
ernlly  jicconipanied  by  [lericarditis  and  myocarditis.  In  the  <'n«o 
recorded  by  Huchard,  endocarditis  developed  as  early  as  the  thinl 
day,  tliougli  iiHually  it  occurs  later,  in  the  (!ourHe  of  tlie  second  uiH*k 
of  tlie  disease. 

Still  more  iufrwiueutly  dt»e8  eudocanlitis  occur  in  tlio  course  of 
measles,  though  cases  here  too  have  l^een  noticed  by  BfmiDaud, 
StokoH,  and  Ro^er.  Wunderlich  seemed  to  have  found  the  complica- 
tion fre<iuent,  but  the  exiwrience  of  most  Hubse(piHnt  obscners  coin- 
cides with  that  of  Parrot,  who  found  not  a  single  case  of  endocar- 
ditis in  H(K)  cases  of  measles. 

Endocarditis  is  very  rare  in  the  course  of  diphtheria.  Statements 
of  the  fre(|uenoy  of  this  complicati(m  date  from  a  pericnl  when  the 
nature  of  diphtheria  was  not  st*  ai-curately  estaVilished.  Tlius 
Labadie-La^rave  repnrtml  the  occurreu<*e  of  endocarditis  in  twenty- 
two  of  forty  eases  of  di|>htheria.  Parrot  called  in  question  the  ae- 
cumcy  *>f  these  ol»Hervatious.  In  tnri,  Howanl  reports  the  single  case 
in  which  the  Klebs-LoiUer  bacillus,  or  a  bacillus  which  answered  to 
all  the  descriptions  of  the  diphtheria  bacillus,  was  demonstrated  in 
the  products  of  the  valves. 

Typhoid  fever  is  also  an  infection  which  is  rarely  followed  by 
endiKMirditis,  though  individual  cases  have  been  recorded  by  Bouil- 
laud,  SkiHla.  Hoffmann,  Gut'ueau  de  Mussy  (Petit).  Tlicse  cjwat, 
will  not  all  Uwir  strift  analysis,  jls  in  many  instj&nc^s  the  diagnoftia 
was  based  uyxm  a  bruit,  which  may  occur  in  myocarditis.  It  is  well 
known  that  the  toxin  of  typhoid  fever  exjwndH  itself  clii*>fly  ujion 
the  myocardium,  but  the  K*x4i-ElK?rt  bacillus  of  tyjdioid  fever  was 
actually  demonsti*ated  ujh)u  the  .valv«^s  in  a  case  of  endocArditis  by 
Jeriot.  and  endocarditis  was  pro<lucpd  experimenttdly  in  the  rabbit 
by  tlie  intravenous  injection  by  Lion  of  the  typhoid  bacillus.  The 
rarity  of  endocarditis  in  the  course  of  typhoid  fever  coincides  with 
the  well-established  fact  that  the  typhoid  bacillus  is  rarely  found  in 
the  blood.  S«>me  of  tlie  few  cases  which  occur  can  be  accounte<l  for 
aa  coccus  invasions.  Thus  Klebs  found  a  micrococcus  in  the  verm- 
noaases;  Fraenkel  antl  Siinf^er  demonstrated  the  Microooocu8 
Ibus  and  aureus,  Sanger  also  the  strept<H'occu8  in  the  vegetations. 
In  some  of  the  cases  the  Bacterium  coli  haa  been  incriminated  as  the 
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ie  Bacterium  coli  on  the  sur- 
ileatli  in  a  ciise  of  uloenitive 


condition,     ii^nenne 
face  uf  the  vegc^taiiuus  six  h(jul*s  afit^r 
vagHalire  endocarditis. 

After  rht'uniatiHiu,  pneninouia  is  the  most  frequent  single  cause  of 
aidfjcarditia.  In  fact,  Uie  {ineuruonic  endocarditis  ia  |>erbap8  tbo  best 
eslftbliahed  and  bent  kuown  form  of  tbe  diuease,  buviu^  been  directly 
<lemoiifttnvted,  as  stated,  by  Netter  and  W'eicbselbaum  in  l88fi. 
BooiUaud  and  Le^rou\  bad  already  noticed  tbe  develojimeut  of  eudo- 
auxlitis  in  tbe  course  of  pneumonia  and  re^^ardcd  tbe  complication  as 
freiiaenU  Niemeyer.  on  tlie  otber  baud,  tbougbt  it  exceptional,  but 
tooileru  observers,  Klebs,  Netter,  and  Weicbselbaum,  bave  demon- 
strmled  itn  relative  fre<iueucy.  Demtmstrations  are  now  niatle  alwolute 
bMrteriobigically.  Tims  Venturi  roi)orteil  a  case  of  endocarditis 
wilb  cer^bro-spinal  menin^ititi  in  tbe  course  of  croupous  pneumonia. 
Tbe  heart  wan  found  of  normal  size.  Tbo  aortic  valves  were  affected 
with  circomscril^ed  ulcerative  endocarditis.  Histological  examination 
of  ftfae  valve  fciasne  sbowed  suj)puration  of  tbe  endothelium  with  Hbrin- 
ima  deixfcsite,  containing  leucocytes,  red  blood  corijuscles,  and  diplo- 
••neci  in  in^at  number. 

Baintsbar>   also  reported  a  case  of  ulcerative  endocarditis  and 

lint^itiH  after  pneumonia.  Typhoid  8ympt<»m8  set  in,  and  in  this 
ity-titm  a  double  .soft  murmur  at  tbe  base  of  tbe  heart  established 
dia^oois  of  malignant  eud<H'ai*ditis  with  meningitis.  Section 
revealed  on  r»ne  of  tbe  valves  of  the  aorta  a  soft  vegetation  the  size  of 
a  baxelnnt,  into  which  protruded  a  small  aneurysm.  A  microscopic 
naminAtion  of  the  vegetation  revciiled  short  bacilli  witli  bipolar  col- 
Joctxvus  of  puf»umoniii  localizes  itself  upon  tbe  valves 
jpecially  in  cases  of  old  lesions  which  bave  Ijeen  per- 
hitherto  unnoticed.  It  may  occur  in  any  part  of  the  course  of 
pii*  ■     ^  most  frfN|uently,  howrvor,  at  or  after  the  period  of  crisis, 

■h-        :      metimes  inteiTupta,  but  occasionally  as  late  as  a  week  after 
tiir'  Kultfiidence  of  fever. 

MoTPover.  as  in  tbe  case  of  pericarditis,  tbe  diplococcus  of  pneu- 
monta  may  Unvdize  itself  upon  the  vuIvhs  of  tbe  heart  in  the  entire 
abaence  of  any  affection  of  tbe  lungs.  Thus  Barlmcci  descril>ed  a 
gas<  of  purulent  p«^ricanlitiH  with  meningitis  and  endocarditis  in  a 
ddld  ai^nl  seven  >ear«.  In  this  case  the  microscopic  examination 
ntaalKl  the  exclusive  presence  of  the  diplococcus  of  Fraeukel.  Tbe 
^nAnif^  was  verifie<l  by  culture.  There  was  no  jmeuraonia.  Thus 
^iti«f  has  ix'curred  in  the  course  of  cerebrf>-spinal  meningitis, 


hapa 


vhich  is  produced  by  tbe  same  cause  as  pneumonia,  and  the  diplo- 
ooeeu  baa  KfMi  found  in  tbe  products  of  valve  lesions  iu  the  entire 
f  auv  sicn  of  disease  elsewhere.     The  aortic  vah'os  are  meet 


154 


WHITTAKEK— DISEASES  OF  THE  HEABT  AND  PEUICAimiUM. 


freciuently  affected  in  these  cases,  and  especially  in  the  ulcerative 
form.  Natter  made  a  number  of  obaervations  of  this  kind.  This 
observer  idso  produced  endocarditis  experiinenbilly  in  tJie  rabbit  bv 
engrafting  the  pneumococcus  after  traumatism.  It  is  questionable 
if  the  pneumococcus  may  produce  the  lesinu  upon  perfectly  sound 
valves.  In  man  it  is  usually  some  old  lesion  which  acts  as  the  pre- 
disposing cause.  The  role  of  the  pneumococcus  has  In-en  especially 
studied  by  Klemporor,  who  found  the  characteristic  <liploc»>ccus  iu 
the  exudation  of  endocarditis,  cultivated  it,  and  demonstrated  its  viru- 
lence by  the  iuocuhitiou  of  rabbits. 

Catarrhal  pucumoniH  may  he  folhvwed  by  endoi-arditis,  but  hero 
the  lenion  is  always  secondary,  as  catarrhal  pueumc»uia  itself  is  a 
secontlary  i>rocess.  The  strept<Jcoccus  is  the  cause  of  the  endocar- 
ditis iu  these  cases,  but  as  croupous  and  cat;*rrhal  piumnKtuia  some- 
times coexist,  it  is  not  suriirisiug  to  Icain  that  the  diplococcus  and 
8trept<K'(XM!U»  have  been  both  discovered  in  the  lesions  of  endocar- 
ditis iu  the  r(mi*se  of  these  diHcn.ses. 

Influenza  is  produced  by  a  burillus  of  its  own.  but  eudociirditis 
bfia  been  olwerved  in  the  course  t»f  iutluen^»  by  Pawinski  and  by 
Onlrnont,  Barbier,  and  Htu'hard.  Naldoui  reported  a  case  of  endo- 
carditis which  aunouuced  itself  with  dvspuiea,  palpitation,  aud  pain 
four  days  after  an  attack  of  iufliien/4i.  A  systolic  murmur  could  l)e 
recognized  at  tlie  apex.  The  diagnosis  of  acute  endocarditis  whs 
established.  The  patient  recovered  but  the  diagnosis  was  coiilLrmed 
two  months  later  on  autopsy  by  the  finding  of  insnflicieucy  and  ste- 
nosis of  the  mitnil  valve.  In  all  tliese  ciises,  however,  the  streptfi- 
coccus  was  the  micro-oi^ganism  discovereil,  so  that  tlie  endocjinlitls 
was  the  result  of  a  secondary  infection. 

Tuberculous eud(K'arditis  was  observed  long  ago  by  Conisart.  and 
has  since  lieen  <h^aeril»e<l  by  Potaiu.  KiiM  chiims  to  iiave  found  it 
twenty-seven  times  in  50()  cases.  Hanot  declared  that  he  could  not 
discover  the  tubercle  bacillus  in  the  ileposits  f>n  the  valves  and  attrib- 
uted the  disease  to  toxins  produeed  by  other  micro-organisnis. 
But  Comil,  Bal)es,  Kundrat,  and  Rindfleisch  demonstrated  thelvicil- 
lus  in  ihf*  superficial  layers  of  the  granulations.  Tul>ercnlou-i  endo- 
carditi>i  hjis  l»een  found  hitherto  exclusively  in  cases  of  acute  tul>er- 
culosifl.  The  tuberculous  matter  occurs  as  small,  bard,  caseous 
particles  of  yellow  color,  or  as  granules  to  couHtitute  vegetations. 
Counnout  showed  to  the  ScM'iety  of  Medicjtl  S<'iences  at  Lynns  a 
guinea-pig  which  he  had  iuramlatcd  with  the  deposits  of  an  acute 
endocarditis  in  a  tuberculous  patient.  The  guinea-pig  because  tuWr- 
culous,  Cournmnt  and  Dor  fnnnd  that  when  attenuated  tuliercle 
bacilli  were  injected  into  the  blood  of  rabbits  the  euiaciatiou  only 
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ocmrwHi  after  the*  lapse  of  half  a  yoar.  and  thpn  set  in  tnl>erculou8 
Lolliimnmtiou  of  the  joints  wLicLi  correspouilt^il  to  the  tumor  ulbus  of 

a  In  the  citiitiou  c»f  this  comiectifiu  it  was  ohst^n'ed  that  the 
of  tliH  ilisiUise  wftK  souictiLues  the  strt* i)t».>cf»ft.ms  and  sometiiues 
UiP  Htapb.vlncocrQH*  sometimes  again  tlie  Frietlhinder  cn|isiilo  baeiUuu 
or  the  Fraenk«'l  pUfr^uiutK'ocfUs. 

Svphilis  ex|>ouds  ita  poiHon  fliiefly  upon  the  vessels.  Tt  does  not 
QtoiBUy  attack  the  lieart.  and  thou  rather  the  m>  Oiuirdinin.  But 
oocUitonul  vuHt^  of  Hvpliilitic  eudocurditin  have  boon  reported. 
EofCel-UeimerH  reported  two  cjises  of  syphilitic  endocarditis.  In  one 
cad«*  (le«th  OCCU1  red  with  i^rebral  si|u;uH.  Endocarditis  was  diat^nos- 
fciraleii  by  the  action  of  the  ht-art  and  other  synjptouis.  Section  re- 
vcftlnl  verrucose  excrescences  on  the  mitral  valves  with  a  thrombus 
on  tlie  TentricnlHr  surface  <»f  the  anterior  valve.  There  were  infarc- 
iliiitM  iti  the  spleen  uud  kidneys  and  emboli  in  various  arteries.     A 

oml  wise  showed  a  pa|nllary  sy])hilide.  After  several  chills  a 
mnnuur  was  heanl  at  the  heai*t.  Death  occurreAi  iu  collapse.  The 
•ertion  revealed  vemicose  deposits  on  the  initial  valve  and  a  thr<jm- 
}tn/kic  niAS8  as  large  as  a  cherry.  There  were  infarctions  iu  the  spleen 
and  kidney.  This  case  had  been  diagnosticated  as  typhoid  fever, 
IniI  tiier©  was  iu>  sign  of  affection  of  the  intestine. 

Greeuo  also  n?iM)rteil  a  case  of  syphilitic  endocarditis.  The  pa- 
tient, a  young  girl,  showed  a  secondary  syphilitic  exnntheni,  with 
iJHtalit'  murmur  at  the  base  of  the  heart.  Syphilitic  endocarditis 
r^MMlv  reftult«  from  extension  of  the  disea-se  from  the  myotardiura. 

Moore  reiHjrted  a  case  of  eud<H\irditis  with  miliary  abscesses  of 
the  h»*i»rt  in  a  case  of  hi(vjoiTit  disease,  Stinlzing  a  case  of  cndo-  and 
pericanlitis  in  the  course  of  typhoid  fever,  and  Lecorchesaw  fourteen 
«MM  in  the  coarse  of  dial»ete6.  The  origin  of  the  affection  iu  these 
ftaiim  is  usually  very  insidious. 

Bright's  diaease  much  more  frequently  causes  pericartlitis  than 
««ii1ncttnlitia.  Tlie  endocarditis  which  develo]>8  in  the  course  of 
F'  '  •'  -disease  may  l>e  an  extension  fif  the  inflammation  fnini  the 
jM  iru,  or  it  may  result  as  a  secondary  aflVrtion  from  some  of 

the  o4h«>r  complic^itions  which  show  themselves  iu  the  course  of 
Brigbt's  di»*ease,  rheumatism.  r>neumonia,  etc.  Dialietes  and  gout 
1^  in  llie  pnxlnction  of  poricimlitis  rather  as  pnHlisposing  causes. 
THal>«*U*A  eaix^cially,  hy  lowering  tlie  bactericidal  proi»ertie«  of  the 
bloi^,  favan*  the  development  of  pathogenic  micro-organisms  and 
the  action  of  toxins,  (tout  has  sometldng  of  the  same  effect,  witli 
non^  direct  action  n|»on  the  blood-vessels  in  the  processes  of  arterio- 
M]erD«ia. 

Endoirarditia  may  occur  in  the  course  of  malaria.     Oriesinger 
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Spoke  of  this  coniiootion.  Dnrnziez  saw  Rruve  valvular  lesions  in 
hvent.v  canea  of  old  nialarial  afTectiou,  aud  Lancereaux  went  no  far  as 
to  localize  the  prefereuco  of  mnljirial  affection  at  the  aortit*  orifice. 
The  moilern  view  ia  that  of  Kelsch  aud  Klener,  who  are  uuwiUiiig  t«5 
admit  the  direct  iniluence  of  malaria  iu  theae  cascH,  ascribing  the 
eudocarditia  rather  to  secondary  infection  fPetit).  Malaria  is  a  term 
HO  inueh  abused  that  it  should  bo  iliscarded  altogether. 

The  causes  of  end(x*arditis  are  by  no  means  exhausted  in  this 
array  of  the  infections.  It  is  universally  admitted  that  even  the  mfWit 
trivial  infection  may  be  followed  by  en<locarditis.  Thus  emhx'arditifl 
Las  l>oeu  observe<l  after  afFectious  as  inconsiderable  as  (]i]insy  and 
nuiinpH.  Botichard  and  Karth  rei>orted  unmistakable  cjises  of  endo- 
carditis iu  tlie  coui'Se  of  jMirotitin.  Launoin  and  Lemoiue  went  so 
far  as  to  attril)ute  the  cerebral  accidents  which  sometinies  occur  in 
the  course  of  mumps  to  emboli  of  cardiac  origin. 

The  tendency  of  miKlem  lielicf  is  to  regard  the  throat  aa  the 
avenue  of  entrance  for  the  micro-organisms  of  rheumatism,  and  endo- 
carditis has  been  reported  in  the  courae  of  both  sim|)le  and  epidemic 
tonsillitis  (tiuiusy).  Buhs  Iwidieves  it  prf»bablethat  acute  rheumatism 
is  prodiK'cd  not  by  a  single  but  liy  a  uuudjer  of  micro-organisms, 
and  that  rheumatism,  like  pneumonia,  acute  osteomyelitis,  and  endo- 
carditis may  Ik*  caused  !>>■  various  Htteiniattul  pathogenic  micrt»-oi-gan- 
isms.  Czeruy  reported  a  case  of  eml*H*arditis  following  ritual  circum- 
cision. Tlie  case  was  tliat  of  a  child  aged  four  weeks.  The  wound 
healed  slowly  but  was  otherwise  u<:»rmal.  Fever  sot  in  vn  itii  nnirmura 
at  the  heart.  Shortly  thereafter  there  was  increased  dulneas  in  all 
directions.     The  cliild  was  dismisseii  in  these  conditions. 

In  the  vast  majority  of  cases  ernhn-arditis  ia  produced  by  micro- 
cocci. Thus  Banti  found  in  ()(>  cases  coUtHrted  from  the  literature, 
in  which  iiowitive  results  were  (»btained  by  bacteriological  study, 
one  species  of  bm*terium  ahnte  47  times,  several  si>ecie8  associateil  10 
times.  Of  the  47  cases  the  Stfiijhylococcus  pyogenes  uoreus  was 
found  13  times,  the  Staphylococcus  albus  once,  the  Streptococcus 
pyogeues  8  times,  and  the  Diplfx'cx'cus  lauceolatus  15  times. 

In  the  *M)  positive  findings  the  Streptococcus  or  StaphylfK'occus 
pyogenes  <>r  the  Diphwoccus  lanceolatus  was  demonstrated  /il  times. 
Iu  the  other  15  cases  there  were  found  various  micro-organisms. 

It  would  api)ear  as  if  the  Diplococcus  lanceolatus  luul  preference 
for  the  aortic  valves  and  the  pyogenic  cot-ci  for  the  mitral  valve. 
And  it  would  api)ear  us  if  the  diplococciis,  when  it  was  found,  was 
rather  more  fretiuently  found  alone,  while  the  others  are  oftener 
associated. 

Besides  tliesu  well-known  species  other  observers  have  encoun- 
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other  micro-orgjinisrus  of  different  character.  SometimeB  these 
micro-orgauisniM  have  not  yet  been  found  in  other  uffectious.  Thus 
Lion  rp|iorto«l  tlie  finding  in  one  cHHe  of  ii  hacilluH  much  like  tlie 
Bacteriou  ooli,  but  more  immobile  and  with  highly  toxic  filtered 
mltarrts.  This  bacillus  produces  in  the  rabbit  a  vegetative  endo- 
caiditis,  oftt>u  without  any  ]trevioua  lesion  of  tlie  valves,  Weiehael- 
Uuma  and  Netter  described  a  particuhir  bacillus  of  endocarditis  as  a 
short,  mobile,  micro-organism  wliich  resembled  the  typhoid  Ijacillus 
in  ite  culture  upon  gelatin  and  the  Bacillus  crili  in  its  cultni^  upon 
poiato.  WeicLselbaum  produced  with  tins  micro-organism  an  ex* 
pttrimental  endocarditis  after  a  lesion  of  the  aortic  valves.  This  same 
observer  also  found  a  particular  micrococcus  in  a  single  case  of  endo- 
earditis  affecting  both  valves,  and  succeeded  in  seven  experiments  in 
produciug  endocArditis  in  the  dog  after  lesion  of  the  valves.  Tliis 
inioTi>-organism  had  no  effect  U])on  the  rabbit.  Weichselbaum  also 
foaml  u  cajisulateil  luicillus  .somothiug  like  the  bacillus  of  Fried- 
lAoder.  It  was  found  in  i)airs,  in  fours,  or  in  six  or  eight  Ixxlies  in 
tbo  iuune  capsule.  He  succeeded  in  prfKluciug  endocarditis  with  this 
LecdUas.  Enilocarditis  may  1h»  produceibalso  by  the  Bacillus  fatidus 
of  Fraenkel  and  Banger.  This  micro-organism  was  found  in  two 
cmaem,  once  alone,  once  in  as8(x*iation  with  the  Staphylococcus  pyo- 
gotttiH.  This  lijicillus  produced  endocarditis  after  injury  of  the  vidve, 
atfeeoded  with  small  ulcerations,  on  the  surface  of  wluch  the  bacillus 
could  be  detected.  On  another  occasion  Weichselbaum  found  a  uou- 
mltii^table  bacillus,  once  isolated  and  once  associated  with  the 
pneamococcus  and  streptococcus.  Many  of  these  micro-organisms 
KTO  oouaidered  to  !h>  varieties  of  the  Bacterium  coli.  Wurtz  thinks 
thai  the  case  uf  Netter  and  Martha  of  suppurative  endocarditis 
8UfM*rveuiug  in  the  course  of  biUary  abscesses  was  probably  produced 
by  the  Bacterium  coli. 

Whether  an  endocarditis  may  ever  occur  in  man  under  the  direct 
Bcbon  of  micro-organisms  or  their  products,  or  whether  in  all  cases 
acMiM  prerious  lesion  of  the  valves  is  necessaiy,  is  a  question  still 
■niettled.  It  is  certainly  true  that  the  majority  of  cases  shf^w  the 
of  pre-existing  lesion,  usually  of  atheromatous,  cicatricial, 

•elerotic  cliaracter. 

Kierot)en>r  and  Levy  also  emphasize  this  point  with  the  statement 
that  in  all  diseasfs  and  also  in  malaria  and  carcinoma  the  coucomi- 
Uttt  emlocar^litis  does  not  need  tri  be  an  effect  of  tlie  original  infect- 
ing pathogenic  germ,  but  that  it  may  Im  the  expression  of  a  secou- 
or  mixed  infection  which  attaches  itself  to  the  endocardium 
Eeoed  by  the  priinar.v  infection.  We  may  tind  then  in  the  de- 
tbe  ataphylococcus,  the  streptococcus,  or  the  diplococcus,  in 
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short,  the  micro-organ  is  ma  whicli  we  have  learuecl  to  know  repeAtedly 
AH  the  cause  of  secou^biry  infections.  It  is  also  a  question  if  in  these 
cases  the  disease  rnay  not  \h*  produced  by  some  toxin,  that  is,  by 
some  chemical  irritant.  Gerlifirdt  and  Wa^uer  sujiport  this  view. 
lint  tliat  the  lesion  may  be  protluced  by  the  direct  deposits  of  the 
eaaso  hiis  been  proved,  so  far  as  cancer  is  concerned,  in  one  case  by 
Kundrat,  who  fouud  cnuceroua  nodules  as  a  secx^mdary  deposit  uinm 
the  surface?  of  the  valves. 

It  has  l>een  seen  that  but  few  micr(»-or^^aniMma  are  sufficiently 
virulent  or  erosive  to  affect  the  valves  without  the  inten-eution  of 
previous  lesion.  These  lesions  need  be  only  very  slight,  such,  for 
instance,  as  rui^ht  occur  under  severe  strain,  anything  that  would 
le&d  to  an  ubrasiou  or  des(|uaniatiuu  of  layers  of  the  endothelium. 
Kokitansky  believed  that  the  preference  of  the  ri^ht  heart  in  fa^tal 
life  was  due  to  the  prevalence  of  defects  which  iuvit^l  tlie  affecticiu 
on  this  side.  The  extent  of  the  lesituis  may  also  have  much  to 
do  with  the  virulence  of  the  affection.  At  least  it  is  kno\^aj  that 
the  extent  or  severity  of  the  entlocArditis  does  not  uwessarily  c<»rre- 
sjiond  to  the  character  of  the  originatin^?  disease.  Asalrea<ly  stated, 
mild  cases  of  rhenmatiRm  may.  in  exceptional  cases,  produce  malig- 
nant endocarditis,  tir  ^rave  cases  of  pyiemia  may  produce  a  mild  end*>- 
carditis.  Mucli  will  depend  here  ujjou  the  virulence  ami  muul»er  of 
the  micro-organisms.  After  a  lesion  of  the  valves  any  of  the  various 
micni-orgauisms  of  infection  or  of  uu])pui'ation  introduced  by  emhK 
venous  injection  f»r  by  cathet(>riyation  of  tlie  right  carotid  artery  have 
l>een  found  Uf  produce  an  endocarditis  of  malignant  rhara<:ter.  Tlie 
same  result  may  be  reaclie*!  without  this  severe  interference  if  the 
material  which  contains  the  l>acteria  be  introduced  in  larger  parti- 
cles, for  instance.  ])articles  frt>m  a  potato  culture.  Deviti  found 
bacilli  in  vegetations  in  a  (-ase  of  heart  disease  in  the  coui'se  of 
typhoid  fever,  which  he  considered  as  the  typhoid  bacilli.  In  other 
cases  of  endocarditis  this  observer  found  tlie  diplococcus,  staphylo- 
coccus, BaciUus  fietidus,  and  wusiible  to  produce  eud(M*arditis  in  ani- 
mals liy  the  injection  (tf  thcHe  niicro-ijrgauisms  into  the  serous  cavi- 
ties. In  his  expf^rinifuts  the  valves  were  previously  injured  or  the 
matter  was  mixe<l  with  sterilized  meiil  to  make  it  stick  better. 

TIu>  so-called  malignant  or  ulcenitive  endocarditis  may  be,  otio- 
logiwilly  and  clinically,  nothing  more  than  the  usual  endocarditis 
with  necrosis  of  the  vegetations.  In  some  of  these  cases  the  micro- 
organisms have  been  demonstrated  circulating  in  the  blo4)d  of  the 
living  patient  (Klemperer  and  Levy). 

Nevertheless  grave  casen  of  endor-arditis,  that  is,  cases  of  the 
called  ulcerative,  diphtheritic,  or  malignant  form  of  Uie  disease* 


ENBOCABDms. 


159 


i}\r  prodnoed  by  the  pyogeiiic  micnwirganiKma,  It  baa  oven 
been  propoBe<l  to  remove  these  eases  from  the  category  ctf  heart  Jis- 
6AiM^  altogi^ber  au<l  cousider  them  uuder  the  head  of  pyaemia.  Litt^eu 
skow^  that  an  iufectionB  process  in  any  (irKan,  iu  the  uterus,  for 
uift<auoe  iu  tJie  ]iuer]ierium,  may  show  all  the  nymptoms  of  iiicenitive 
endocaniitis  witl^iont  the  manifestation  of  the  slit^htest  lesion  of  the 
ttidocardiaiu.  Leube  calls  up  in  this  connection  the  cases  of  spon- 
tuieons  or  crrptogenetic  septicaemia,  in  which  tlje  ])riniary  avenue 
of  ciutranoe  is  unknown  and  iu  which  the  manifest  secimdary  hx-aliiia- 
tionB  are  considered  the  direct  cjiuse  of  the  {lisease.  Kosonbacli  puts 
it  rutbt  whi'U  he  sjiys  that  the  chief  dauKer  iu  thesii  cases  is  not  the 
le«nous  liut  the  sepsis,  of  whidi  the  valve  lesion  is  only  oue  of 

y  ItH-iilizatitms.  Petit  <|uotes  fr(^m  many  authors  as  the  avenue 
of  in^iLsion  of  micro-organisms  which  have  eitlier  primarily  or  secou- 
<lftn]y  proilucetl  endocarditis:  the  skin  iu  accidental  or  surgical 
wooDda,  auppuratioas,  funincuUmis,  i>anaritium,  ulceration  of  the 
nppt^r  lip,  ^^anfp'ene;  the  l^mes,  osteomyelitis,  vertebrid  c^uies.  otitis 
m^^iin;  Ibe  mucous  membranes,  chiefly  fi-om  the  geuital  tract,  and 
most  frequently  fn^m  the  uterus  after  labor,  after  abortion,  atifeciioDs 
III  lh«9  prfwtiite,  of  the  urethra,  of  the  bladder,  of  the  kidneys,  of  the 
fwrninal  vesicles:  the  di^t?stive  tract,  j^angrenous  stouiatitis,  gastric 
i»r  iDiCBtiiml  ulciT,  dysentery,  typhoid  fever,  tuberculosis,  etc.;  the 
bOe  pitnageB:  the  respiratory  passages,  suppurative  affections  of  the 
luii^,  hronchiecbisis,  etc. 

As  Htttted  elsowhenj.  valve  lesions  iu  intra-uterine  life  are  almost 
eoKifined  to  the  right  side  of  the  heart,  and  iu  extra-uterine  life  to 

Mi  side  of  the  heart.  As  valve  lesions  ai*e  mainly  pi'otluced  by 
tiitifl,  this  preference  ajjplies  to  the  localization  of  the  dis- 
«ftM*.  Stfttistii's  from  the  Berlin  Pathologicjil  De]iartment  show  the 
leBion  in  3<)<U*asps,  on  the  left  side  in  297,  on  the  right  side  iu  32; 
eonfiuod  to  tlie  left  side  alone  2f>8,  and  to  the  right  side  alune  but  /). 
The  Teiry  reverse  conditions  prevail  in  the  foetus  and  the  new-bom 
child.  Ban4'hfuss  f<»uud  f<etal  endocarditis  located  in  the  right  side 
192  timeM.  and  in  the  left  side  but  15  tinu^s.  Mackenzie  ftuind 
t^docardiliit  of  tlio  right  hojirt  but  twice  in  38  ciisea,  and  iu  each  of 
f  -  the  left  side  of  the  heart  was  att^u'ked  in  slight  degree. 

:-Lis  affects  by  preference  the  mitral  valve,  next  in  fre- 
qoeDTT  the  aortic  valves;  in  the  common  endocarditis  of  pyiemie 
tllo  mitral  valv»-  is  always  affected,  and  in  51  cases  of  rhou- 
endocarditis  Barie  found  mitnd  lesions  alone  40  times,  mitral 
and  aortic  legions  3  times.  The  tricuspid  and  ^mlmonary  valves  are 
aUackn!  in  only  the  most  «'\ce])tionaI  cases,  and  then,  as  a  rule,  con- 
i^t  uti-.*'lv  t*i  n-|x*uted  attacks  of  the  valves  of  the  left  side  of  the  heart. 
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Hex  lunkeH  bat  litllo  dilTpreuci^  YaJve  lesions  from  eudocarditig 
are  rather  more  fref^uent  in  the  female  sex.  Bamberger  maiDtaiuA 
that  aortic  inaufficiency  is  more  common  in  men,  and  mitral  st^noHia 
i»  more  common  in  women.  Marshall  found  iu  508  cases  of  mitral 
stenosis  ^i50  in  the  female,  and  108  in  the  Tiiale  sex*  Endocarditis 
is  rare  in  infancy,  but  begins  to  show  itself  with  the  cxx^nrrence  of 
the  varions  infections. 

Eudoc^Lrditis  may  l^e  divideil,  according  to  the  intensity  of  the 
symptoms,  into  acute  and  chronic  forms,  and  according  to  the  char- 
acter and  duration  of  the  lesions  into  simple,  septic,  and  sclerotic 
forms. 

(hucltigioitn, — The  etiology  of  end<Kyirditis  may  be  epitomized  as 
foUows : 

(1)  Endocarditis  is  always  a  secondary  disease,  the  result  of  the 
action  of  some  infectious  process. 

(2)  The  infections  whicii  most  fre4juently  cAuse  endocjirditis  are, 
in  the  order  of  their  fre»juency,  rheumatism,  pneumonia,  septico- 
pyjemia,  tulK'rculosis.  But  any  infection,  however  trivial,  may  suf- 
fice to  intrtxluce  a  cause  of  the  disease.  Endocarditis  is  the  loiuit  fn^ 
qneut  in  the  course  of  typhoid  fever  and  diphtheria,  diseases  which 
attack  by  preference  the  myocardium.  It  is  only  fair  to  state  here, 
however,  that  the  ex|ierience  of  different  observers  is  not  uniform  iu 
this  regard,  and  most  nt  variance  is  that  of  Schott  who  frmnd,  in  02 
cases,  endocarditis  priwluced  by  scarlet  fever  19  times,  typhoid  fever 
10.  influenza  H.  diphtheria  7,  measles  7,  iute]*mittent  fever  3,  and 
puerjieral  fever  2  times. 

(3)  Rheumatism  and  pneumonia  more  freiiuently  produce  mild 
and  l»euign,  wiiile  septico-pywmic  affections  more  fretjuently  produce 
grave  or  malignant  cases.  There  is,  liowever,  nothing  iu  the  nature 
of  tlie  infectious  process  which  necessarily  determines  the  character 
of  the  lesion  in  the  valve-s;  rlieumatism  may  jiroduce  grave  aflfection 
and  sepsis  may  produce  light  ufifection. 

(4)  In  cerbiiu  cjises  the  specific  micro-<irganisms  of  definite  dis- 
eases directly  attjick  the  endocardium,  iu  other  cases  the  endocar- 
ditis is  a  secoudary  infection. 

(6)  Sometimes  the  micro-organisms,  whether  primary  or  secon- 
dary, act  dinv.tly  upon  the  endocjirdium ;  in  other  cases  the  action  is 
produced  indirettly  under  the  deleterious  influence  of  toxins. 

(6)  Most  of  tlie  cases  of  endocarditis  in  the  course  of  rheumatism 
may  be  reganled  as  a  lorjili7.ation  of  the  rheumatic  poison  in  the 
heart;  cjisps  of  grave  or  m.iHgnnnt  endocarditis  proibiced  by  pyo- 
genic micro-organisms  sliould  Lie  regarded  as  local  manifestations  of 
pyflimia  or  septico-pyicmia. 
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Morbid  Anatohy. 

£ndocarditid  is  the  result  of  the  direct  deposit  of  micro-organiHrns 
tLe  snrface  of  the  endcM-nrdinin  and  the  penetration  of  bacteria 
to  the  depths  of  the  tisane.     The  multiplication  of  these  micro-organ- 
the  iniluence  of  the  toxins  which  they  develop  leads  to  a 
less  extensive  necrosis  with  destruction  of  tissue,  the  cells  of 
which  lose  their  nuclei  an4l  bet^ouie  converted  into  granular  matter. 
The  affected  region  shows,  therefore,  the  appearam-e  of  a  thrombotic 
maas  without  cellular  elements.     Upon  the  rough  surface  thus  formed 
ibrin  is  detached  from  the  blood  to  fireseut  tlie  exuberant  vemicose 
or  cftuliflower  ap]>earauce.     \Mjere  i)article8  of  fibrin  are  aggregated 
tu  form  masses  ftf  considerable  size,  they  constitute  what  are  called 
polvi)oid  growths,  and  when  under  the  process  of  uocroHis  the 
rficinl  layors  are  sloughed  off  or  mechanic^illy  detached,  the  con- 
tlition  is  known  as  the  ulcerative  or  diphtheritic  endocarditis.     In 
this  process  of  necrosis  and  destruction  of  tissue  the  wall  of  the 
endocardinm  is  sometimes  so  much  thinned  as  to  yield  to  the  pres- 
san?  of  bhx^il  and  constitute  aneurysm  of  the  heart,  especially  of  the 
>^Te0,  and  where  the  thin  wall  is  finally  broken  through,  the  valve  be- 
comes perforated  sn  as  to  prevent  perfect  closure  and  i^errait  regurgita- 
tion.    Valvular  aneurysm  is  found  only  in  the  left  side  of  the  heart. 
Tbr«^  aneurysms  are  usmdly  of  globular  form  or  more  or  less  cylin- 
drical, and  show  an  oi»ouiLg  which  in  the  case  of  tlie  miti'al  valve  is 
.     tamin]  ti>wanl  the  caWty  of  the  ventricle  and  in  the  aortic  valves  is 
■  nppcMite  the  side  of  the  vessel,  that  is.  at  the  point  of  greatest  pres- 
^UB«  uxidrir  closure  uf  the  valves.     They  are  usually  very  small,  the 
^^fb  of  a  pin  head  to  a  pea,  but  may  be  as  large  as  a  nut  or  even  as  a 
iimall  ttgg.     In  such  case  the  aneurysm  is  composed  of  the  whole  of 
tke  Tah-e  ilistendcd  to  an  extreme  degree  (Petit).     The  w*all  of  the 
aa^aryAm  consists  of  fibrous  tissue  and  the  cavity  contains  coagula 
which  are  sometimes  stratified  or  even  more  or  less  organized.     Soft 

»%*]%4»  may  l>e  the  source  of  emboli.  Sometimes  in  this  prr^cess  of 
difitmction  a  valve  is  ])artially  or  entirely  separated  from  its  attach- 
Whether  the  process  of  endocarditis  as  it  affetfts  the  valves  re- 
ffolta  from  infection  of  the  free  surface  by  the  blooii  which  circulates 
in  the  rhamK^rs  i»f  the  heart,  or  is  carrieil  to  the  valve  in  blood-ves- 
•ela  which  ]M^uetrate  l>etween  the  layers,  is  a  question  still  in  dls- 
|Nite-  Cof^  rhiims  tliat  the  ser.iilunar  valves  are  entirely  free  of 
white  tht'  auricnliHventiirular  valves  are  provided  with  a 
network  some  branches  of  which  extend  to  the  points  of  iuser- 
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tion  of  the  chordfB  tendineie.  Moreover,  fine  vessels  extend  from  the 
papillary  muscles  deep  into  the  chordae  tendinese.  The  micro-organ- 
isms colonize  usually  deep  in  the  substance  of  the  valve  and  are  sepa- 
rated from  the  true  tissue  by  a  layer  of  cells  free  of  nuclei.  Beyond 
this  necrotic  zone  is  a  layer  of  cells  rich  in  nuclei,  as  if  armed 
against  intruders. 

In  the  first  stages  of  the  infectious  i)rocess  the  delicate  endothe- 
lium loses  its  lustre,  becomes  opa<iue,  and  under  the  exudation  of 
serum,  swollen  and  more  or  less  weighted  down.  The  process  may 
stop  at  this  stage,  the  exudation  may  be  absorbed,  the  opacity  may 
disappear,  and  the  valves  may  be  restored  to  a  perfectly  normal  con- 
dition. Even  destructive  lesions  may  be  rei)aired  under  the  processes 
of  hyperplasia.  Particles  of  fibrin,  cauliflower  excrescences,  or  poly- 
poid growths  may  be  detached  and  swept  off  into  the  distant  circula- 
tion to  constitute  emboli.  In  this  way  the  normal  function  may  be 
restored  to  i>reviously  incompetent  valves,  and  anomalous  sounds 
w^hich  have  indicated  the  existence  of  this  condition,  may  entirely 
disappear.  In  other  cases  the  thrombotic  mass  undergoes  subse- 
quent degenerative  change  especially  into  hyaline,  fatty,  or  chalky 
matter,  and  losses  of  tissue  are  repaired  by  proliferation  of  tlie  con- 
nective tissue  which  makes  itself  manifest  as  cicatrices  in  the  struc- 
ture of  the  endocardium. 

The  granular  fibrinous  matter  is  deposited  along  the  line  of  clos- 
ure of  the  valves  at  the  i)oint  of  contact  at  some  distance  from  the 
free  margin  of  the  mitral  and  tricuspid  valves,  and  closer  to  the  edge 
of  the  semilunar  valves,  in  festoons  which  have  their  ])oiut  of  contact 
with  the  free  margin  at  the  nodules  of  Arantius.  The  deposits  are 
usually  of  grayish  or  light  reddiwli  color,  are  tough  and  elastic  as 
they  are  formed  by  hyperplasia  of  the  superficial  layer  of  the  valve 
tissue,  by  connective  tissue,  and  by  sup(*riin posed  fibrin.  Sibson 
called  attention  to  the  fact  that  vegetations  in  the  initral  valve  are 
usually  deiwsited  on  the  auricular  surface  at  a  distance  of  2  to  8  mm. 
from  the  free  edge,  while  on  the  aortic  valve  they  ai'e  deposited  by 
preference  on  the  ventricular  surface  along  the  lino  of  the  lunated 
spaces.  In  both  cases  the  deposits  occur  at  the  surfaces  of  maximum 
contact. 

Koster  attributes  the  localization  of  deposit  at  the  line  of  cloRure 
to  the  fact  that  the  vessels  which  enter  the  valves  break  up  into  a  fine 
plexus  and  form  a  network  along  this  line.  The  explanation  would 
hold  good  at  least  in  the  case  of  the  auriculo-ventricular  valves. 
Darrier  found  in  healthy  new-bom  children  vessels  in  the  valves  only 
in  the  case  of  the  venous  valves,  but  in  pathological  cases  vessels  were 
found  in  all  the  diseased  valves.     Kosenbach  remarks  that  anomalous 
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«8peciall.v  in  the  aorta  and  pulmonnry  artery,  always  preclis- 

%o  eDdocanlitiB,  and,  as  already  remarked,  in  normal  valvoH  the 

pligbtest  kfti^inK  of  uuy  kind  act  na  pre<liRpoMiii^  ^*HiiRt^8. 

'     Tb^laci  tluit  tlie  mitral  valve  is  most  frequrutly  uffected  lends 

mpporl  to  the  riew  that  in  the  majority  of  eases  niicm-organisms  or 

HMir  pPKliirts  reik<*1i  the  valves  tlirr>UK]i  the  nutritive  l*lo<>il-veeselH 

nd  do  th»*  tirdt  lui^ohief  from  within.     Aft^^r  the  surfure  of  the  valve 

Mtf  bocome  roughened  and  disturbanceH  of  nutrition  have  led  to  dea- 

mfniiHon.  fnrth**r  oliaugi'rt  nn*  produced  l»y  dnpoftit**  fi'om  the  hln<^] 

izcttlftttfiK  in  the  hcni't.     Th^*  IjltHxl-vesHelH  which  Hup]ily  the  valvea 

BPe  fouid  in  a  state  of  intlammatinn.     They   show   distinctly   tbe 

T     ,     - .,  H    of   endarteritiH,    wliich    in    the  course    of    time,  thr*iuj;h 

I-  iic  occlusion,  develops  into  cndartt^viiiH  ohliterans.     TIiIh  fact 

ixplains  tb»5  rapidity  with  which  sclerotic  changes  occur  in  the  unaf- 

pctf^l  valves.     Tlie  pnR'esa  of  inft'ction  oarriea  with  it  ita  own  de- 

ltnirtic>D  in  tlie  ohlit^^raticm  of  tlte  nutiitive  vessels, 

TheAe  aclerotio  clmuges  vary  in  extent  in  every  digree.     Some- 

imvn  the  process  is  limited  to  a  sli^lit  thickening  or  opacity  f»f  the 

rad%fc4«,  wliich  may  he  acarcely  diKtinguished  fnnu  the  senile  or  fric- 

ioa  ikJerosis.     In  other  cases  one  or  more  valvea  become  so  thick- 

^Bd  ^4>  alis(»lut*dy  incompetent,  or  tht>  sclerotic  change  may 

^Bf!  I  contiguous  vulvt's  and  thus  by  occluding  the  lumen  of 

me  orifice  offer  an  obstacle  to  the  egress  of  blood.    The  occlusion  of  an 

bifre  ia  favored  tiy  the  fact  thiit  the  process  of  thickening  is  attended 

I^Biriakiige  <if  tlie  valve,  Sf>  that  the  thickened  tissue  is  protruded  as 

^  riiprl  mass  into  the  oalibnf  of  the  tnl)e.     Sometimes  the  valves  are 

KNUid  down  to  tlie  wall  of  tlie  heart  or  of  the  issuing  vessels  so  as  to 

C^ttiiAll>  prevent  ci<»surt>  and  i»^rmit  regur^itatiou.     In  other  cjises 

be  proe««ui  exiieuds  its<^lf  more  particularly  upon  the  endcx-ardinra 

T  *     '  H  the  ti*ndiiious  cords,  or  the  papillary  muscles,  and  thus 

i  or  interferes  with  the  free   play  of  the  valves.     Where 

ive  changes  aet  in  at  the  sjtme  time,  the  tendinous  cx)rds  mjiy 

torn  in  tw**  or  s<>pjirate<l.     This  action  occurs  with  OMf)eoial  fre- 

nntcT  in  the  development  of  the  atheromatous  ulcer. 

Id  all  ciiM-9  of  any  duration  tlie  disease  process  extends  to  involve 
yi>cardium.     The  nature  of  the  original  disease  may  have  much 
with  the  as8<K*iate  myocarditis,  but  tlie  duration  of  the  rndo- 
iftrdiHs  in  the  most  essential  factor. 

The  (Y.ndition  of  the  heart  in  valve  disease  was  thoroughly  stud- 
io! by  Kndd  in  eight  hearts,  six  of  which  were  affected  with  mitral 
iuiiifH^ie4)c>   and  stini<iaiH.  two  with  aortic  insufficiency  and   mitral 
iMpm.     Tlie  muHcle  of   the    ln^irt   was  examined  microscopically 
PBr  by  layer.     In  this  extremely  thorough  study  the  muscuhiinre 


164 


WHITTAKEB— DIHEAHEB  OP  THE   HEAllT  AND  PEBICARDIFM. 


waa  fouud  to  show  very  marked  cliAugo8  iu  all  oasea.  There  \mm 
jmricnrditis  UHiuiUy,  always  oiidocarditis,  dian^es  (if  the  snmU  ve»- 
Ht^ls,  thickeuiug  of  the  iDtimu,  luultipllcatiou  of  thr^  uuclei,  hyaliui^ 
degeneration.  j>artial  Hclernsifi  of  t\w  ^roater  arteripH,  proliferation  ol 
the  connective  tissue,  partly  iu  the  neighborhotid  f>f  the  vessels  and 
the  peri-  and  endocardium,  partly  in  dei>f»ts  and  luaHHeB,  Hometimea 
in  round-cell  infiltrations.  The  muHculaturo  was  destroyed  in  tho 
connective-tissue  niiiss.  Fatty  dej^eneration  of  tho  muscle  cells  oi- 
isted  in  only  slight  degi*ee.  Perforation  of  the  septum  occurs  usually 
at  the  part,  free  of  muscular  tissue  in  the  "undefended  '  region  f»f 
Pejicock  under  molecular  necrosis  at  this  site  (Reinhardt,  Hansclika). 

Valve  disease,  therefore,  entails  progressive  iufiammatiou  of  the 
Iieart,  which  injui-es  it  iu  high  degree  and  naturally  affects  the  t>nig- 
uosis,  far  more,  iu  fact,  than  the  valve  lesion  itself. 

The  hypertrophy  which  ensues  with  this  consecutive  change  or  as  a 
result  of  interference  with  the  circulation  has  already  heeu  sufficiently 
discussed.  Further  changes  in  the  vulves  themselves  remain  to  be 
described  under  the  subject  of  valve  lesions. 

The  extent  of  the  lesions  in  the  heart  and  the  character  of  the 
complications  are  illustrated  in  the  following  coses  collected  from  the 
literature: 

Peacock  reported  a  case  of  endocarditis  with  destniction  of  one  of 
the  aortic  valves  jind  j)artial  perforation  of  tho  septum  of  the  ventri- 
cles, with  fatty  degeneration  of  the  heart*  and  another  case  resulting 
in  partial  destruction  of  two  of  the  aortic  valves  and  i>erforation  of 
the  base  of  the  mitral  valve ;  Talamou  a  cjwue  of  endocarditis  of  the 
8e])tuni  with  the  development  of  inter-ventricular  aueurysni;  Pierot 
a  case  of  acute  endocarditis  v^ith  aneurysm  of  the  mitnd  valve  which 
led  to  a  mechanical  insufficiency  and  sudden  death;  LiUey  a  cjise  i»f 
Bej»tic  end(K*arditis  with  suppurative  atheroma,  septicaemia  and  deatli ; 
Barbeu-Duboui'g  a  case  of  septic  endocarditis  with  aneurysm  of  the 
heart,  communication  of  the  left  ventricle  and  right  auricle,  without 
infarction;  Ckxjuet  a  case  of  septic  endoc4irditis  with  ulc^niti»»n  and 
perforation  of  tho  left  auricle ;  Keating  a  case  of  septic  endocarditia 
with  pyiemia,  in  which  death  occurre<l  from  perff)ration  of  the  heart; 
CaulH't  a  hital  case  of  septic  endocarditis  with  aneurysm  of  a  sigmoid 
valve  and  of  the  inter- ventricular  wall  and  myocarditis;  Couplaud  a 
case  of  septic  endocarditis  witli  vegetaticms  on  and  jwrforations  of 
the  aortic  valves  with  aneurysm  of  the  mitnd  valve  and  splenic  in- 
farctions; Lepine  a  c^iae  of  septic  endocarditis  with  aneurysm  of  the 
sigmoid  Valves  of  the  aorta  aud  multiple  emboli;  Dianaux  a  case  of 
acute  endix-arditis  with  valvular  aneurysm,  making  communication 
between  the  aorta  and  the  right  ventricle ;  Peyrot  a  case  of  acate 
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litift  followed  in  three  weeks  by  aueurvsni  of  the  inter-auricu- 
uiii  HUiI  bv  tLe  (luvelupmeut  ai  two  s^'coiitlary  »iieur>Hiu8 
protroding  into  oach  auricle;  Ogle  a  case  of  ulcenitiou,  partly  of  the 
nor  rurUiiu  of  tbo  mitral  vnlvo  ami  partly  of  the  anterior  ami 
jKjrtioia  of  tlit*  wall  of  the  left  aurii-l(_\  with  the  apix'urauce  of 
an  aoearysiuft]  i>ouoh  pixxluoeil  by  adh^Hiou  of  tibriu  to  the  margin 
of  the  uloerat**ilopeuinK;  Malherbo  a  easo  of  septic  endooanlitis  with 
ampnllAry  uiu'iirynm  of  the  aorta;  Ekeluml  a  vane  of  eiulocarditiH 
with  ftitnnltaueoufl  affection  of  the  luitral  valves,  of  the  semilunar 
vahrotf  of  the  aorta,  and  the  arch  of  the  aorta  (aortitis) ;  Potaiu  a  case 
of  Mptic  emlocanlitirt  with  the  foriuation  of  a  voluminous  clot  at  the 
mitnkl  onfice  and  with  obliteration  of  tho  aorta  at  the  bifurcation; 
BUufhetti  a  case  of  arutt>  ondoi-arditis  atl'octiii^;  the  niitrni  and  tri- 
ruAj»id  valves  foUowe*!  by  dilutatictu  (»f  tlie  left  ventricle  and  right 
soricle  and  acute  exudative  pericarditis;  this  cnse  recovered;  IjAW 
repurtc^l  II  cjise  of  endocarditis  affecting  both  mitral  and  tiicuspid 
fslres^ith  mjitnnMl  chimla- tendiueas  Jjauger  casew  of  8e]>tic  endo- 
omlitis  of  the  tricuspid  and  pulmonary  valves,  i^'ith  embolism  of  the 
pnhDODary  artriry ;  Rodet  n  case  of  sejitic  endocanlitis  with  almost 
complt'tetdistntctionof  the  mitral  valve,  dilatation  of  the  left  ventricle 
and  of  the  pulmonary  artery,  with  aneurysm  of  the  inferior  mesen- 
teric «rt**ry ;  Millard  a  case  of  vegetiiting  endticarditis  with  volumi- 
BOOS  polypoid  concretions  which  occludetl  the  left  auriculo-ventric- 
nlar  orifice;  La  Sayre  a  case  of  endtvarditis  with  softening  of  the 
heart,  latent  {^)entonitis  and  death,  and  Pergami  a  case  of  perforating 
alnn'  of  tbe  septum  of  the  heart  followed  by  sudden  death. 

Moxon  reported  a  case  of  septic  endocarditis  with  abscesses  in 
n  and  spleen;  Pepjier  a  case  of  septic  endocarditis  affecting 
ic  T»lv«*s,  with  emlxdism  of  the  kiilneys,  jaundice,  and  death 
lUDA  weeks;  Charcot  and  Vulpian  a  ciise  of  acute  septic  endocardi- 
♦:f  typhoid  tyi>e  with  ulceration  of  the  tricuspid  valve  and  forraa- 
of  multiple  ultscessea  in  both  lungs;  Carrie  a  case  of  vegetative 
cadcicanlitLs  with  infarction  of  tht^  spleen  ami  kidneys  and  emlwlism 
of  ihe  right  radial  artery ;  Fereol  a  case  of  septic  endocarditis 
sttMkdtHl  by  olwtniction  at  the  aortic  orifice,  caused  by  an  aneurysm 

^of  Uie  septum  cM?curring  in  pneumonia,  with  apoplectic  infarction  and 
infaictiop  of  the  spleen,  and  Curtis  a  case  of  septic  endocarditis  witli 
tiuambcMts  and  extensive  gangrene. 


S^HPTOMS. 

Eaikwarditia  usually  develo])A  insidiously.    The  condition  is  dia- 

fnr  the  most  jwirt  lH?cau3e  it  is  exiwcted  and  sought  after,  and 

aoibeoailfle  of  the  presence  id  obtrusive  symptoms.     As  already  inti- 
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tcatod,  endocanlitiH  sometimes  exists  for  years  unrecognized  and 
iiDsiiHpect^d.  The  reser\'e  force  of  the  heart  suflloes  to  overcome  or 
to  compensate  the  Icuious;  therefore  the  uuHUSpetted  couditions  *re 
more  frequeutly  found  in  earlier  liio  where  uutntiou  is  Ki>"tl  ami 
where  the  muscuhir  force  is  strong.  Borne  intercurrent  diseafte,  more 
especially  an  inft?otioii8  prooeaa,  most  fre<iuently  a  renewed  attack  of 
rheumatism,  makes  manifest  a  lesion  hitherto  entirely  lateut.  Some- 
times the  condition  is  called  out  by  a  sudden  or  excessive  demand 
upon  the  heart  l>eyond  the  reach  of  the  reser\'e  force. 

Much  depemlH  alno  upon  the  Hituatiou  of  the  lesion.  Eudocar- 
ditis  which  is  confined  to  the  walls  of  the  heart  seldom  shows  signs, 
while  aflfectiou  of  the  valves  or  <>f  tho  parts  ooiu'emed  in  the  manipula- 
tion of  tlie  valves  is  more  (luickly  manifested.  But  even  in  sntrh  ciises 
the  lesions  may  l>e  so  dispi)8eil  as  to  interfere  but  little  with  the  action 
of  thr  hiMirt,  nn  that  Htiiuetimes  evou  extensive  lesions  may  In*  biteut. 
C'aroli  demonstrated  snob  a  case  to  the  Royal  Academy  of  Medicine, 
Dublin,  in  the  beaH  of  an  apparently  healthy  young  man  who  had 
died  suddenly.  The  heart  showed  signs  of  a  former  malignant  endo- 
carditis. Death  occurred  in  cousecjueuce  of  eml)olism  in  the  coro- 
nary artery  caused  by  a  few  particles  from  a  thrombus.  Small  thrombi 
were  found  on  the  chordju  tendiueie  of  the  anterior  segment  of  the 
mitral  valve.  Nauwerck  deserilied  muml  endocarditisand  its  rehi- 
tiou  to  the  so-called  spontaneous  heart  failure.  Mjickenzie  reportcnl 
a  Wise  of  septic  trndocarditis  wliich  j K^rforated  the  left  ventricle  but 
did  not  affect  the  valves,  and  Bellingham  a  case  of  latent  endocar- 
ditis with  large  ile|)ositH  of  lymph  on  the  valves  of  the  heart.  An 
almost  incredil)le  case  of  latent  valve  disease  was  recorded  by  Cobb. 
A  woman,  agetl  twenty-two,  examined  l)y  a  nuiuber  of  physicians, 
showed  not  the  slightest  anomaly  on  the  imrt  of  the  heart  up  to 
her  death,  when  section  revealetl  immense  cauliflower  vegetations  at 
the  mitral  valve,  w*hich  alm^mt  blocketl  the  orifice,  and  also  extensive 
vegetations  on  the  aortic  and  tricuspid  valves.  For  what  length  of 
time  eudocartbtis  may  remain  latent  or  show  but  trifling  signs  be- 
comes appan,*ut  in  the  stateun^ut  of  Sir  Andrew  Clarke,  who  rejMjrted 
six  hundred  cases  of  heart  disease  which  showed  no  serious  sym]>- 
tom  for  more  tlian  five  years. 

On  the  other  hand,  the  disease  announces  itself  at  times  with  dis- 
tinct and  even  violent  signs.  The  patient  may  be  seizeil  suddejily 
with  severe  ])ain  in  the  region  of  the  heart,  with  dyspnoea  or  cyano- 
sis; the  aetion  of  the  heart  itself  may  be  greatly  excited,  show 
arhythniia  or  tho  galoj)  rhythm,  while  the  organs  of  the  l>ody  may 
disjtlay  tho  signs  of  defective  or  insuflicieut  blood  supply.  Sometimes 
a  sudden  strain  is  the  immediate  cause  of  rupture  of  a  valve  wliOBO 
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previously  softened  or  chaiiKe<l  by  the  processes 
of  eiDdocnnlitiii  or  atlieroiUA.  Ziiuker  reporU'il  u  cane  of  this  kind, 
ADd  Fraentzel  another  case  in  which  excesHive  Btiain  in  extracting'  a 
IttTTOw  from  aoil  which  hjul  Income  dry,  was  tlie  direct  cause  of 
inralBcicucr  of  the  aortic  valvea.  Fraentiiel  records  also  the  case  of 
a  phyBician  who  had  reached  advanced  life,  and  who,  luivinR  in  a  lon^ 
ikiHl  active  pmctice  attained  a  small  competency  in  a  small  t^)wn, 
retirnd  to  Berlin  to  enjoy  the  |>eac6  of  old  age.  But  arterioscleroain 
cI«*veloped  under  the  eaue  of  Ins  new  situation.  For  the  treat- 
it  of  this  condition  he  entered  a  private  hospital,  where  he  suf- 
ferpd  iKt  i>articular  distress  until  one  day  he  stooped  suddenly  from 
the  de*ik  on  which  ho  wa^i  writing  to  seize  a  piece  of  paper  which  the 
wixul  had  lilowu  awjiy.  In  the  moment  of  stooping  he  was  seized 
with  ft  riolent  pain  in  the  region  of  the  heart,  and  a  severe  attack  of 
dyfiptiiim.  On  exjimination  it  was  found  thon^  was  an  exquisite  in- 
snfficiency  trf  the  aortic  valves.  Under  a  rest  of  three  days  and  small 
doses  of  di^itiilis  the  svmptoms  subsided,  Imt  to  retuioi  again  in  the 
euvuve  of  a  few  weeks  and  this  time  to  remain  five  days,  up  to  the 
d—th  of  the  patient.  Aut*^i>8y  revealed  remarkably  rigid  valves 
without  any  trace  of  endocarditic  deix>8it.  One  of  the  valves  showed 
m  c|iutt*  recent  scar  running  from  the  free  margin  of  the  valve  to  tlie 
baise,  reddish  in  color  and  covei^ed  with  a  light  coagulum  which  could 
be  «*Aily  detached.  The  posterior  valve  showed  a  distinct  rupture 
rmuunic  acr<»ss  its  structure  in  a  zigzag  course  from  the  free  bonier  at 
die  middle  of  the  valve  to  the  base.  Small  recent  coagula  were  de- 
posited ou  encli  side  of  the  line  of  nipture. 

The  fact  is,  however,  that  such  cases  are  exceptional  and  the 
giBTv*  signs  of  disturbance  of  the  heart.  esi>ecially  dyspnaa,  cyanosis, 
mo*]  <lrupsy  l»olong  not  so  much  to  affection  of  tlie  endocardium  as 
of  the  substance  of  the  heart  itself. 

Acute  endocarditis  usually  announces  itself  by  symptoms  which 
are  variable  and  incoustjint,  so  that  most  cases  escape  recognition  for 
m  Imig  time,  and  the  diagnosis  is  finally  awarded  to  the  investigator 
who  is  most  conversant  with  the  distant  as  well  as  the  immediate 
resahfi  of  infection  of  the  endocardium. 

Fe-rer  is  n  sign  which  frequently  leads  to  the  recognition  of  eudo- 
canlitifl-  There  is,  however,  nothing  chariicteristic  in  the  tempers- 
Tlie  fever  is  irregular.  It  may  be  absent  entirely. 
it  significance  is  the  fact  that  it  develops,  or  if  previously 
pT>«senl  is  inorejisetl,  in  the  course  of  rheumatism  without  any  evident 
emae — tliat  is.  there  is  no  extension  of  infiammation  in  joints 
alresdr  involvixl  or  there  is  no  implication  nf  new  joints.  An  eleva- 
tion of  temperatoro  from  two  to  three  degrees  excites  the  suspicion  of 
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tlie  practitioner,  who  proceeds  t<^»  eHtablisL  the  existence  of  eritlocur- 
(litia  by  pLvsioiil  signs.  U  the  fovor  sliall  have  been  pi"oceded  by 
chills,  or  if  chills  occur  irregularly  in  tlie  course  of  an  infectious  jjroc- 
888,  there  is  all  the  more  reason  to  HUHi>eet  endocarditis  as  one  of  the 
manifestjitioiis  ofsf'iitico-pya'uiia.  These  chills  may  rociu'  with  such 
reguhirity  iia  to  siitmlate  intermittent  fever,  niid  cases  of  endocarditis 
have  lieen  for  a  long  time  overlooked  under  this  diagnosis.  In  other 
cases  the  chills  are  more  irregular  aud  erratic.  These  cases,  too,  are 
often,  under  superficial  observation,  dubbed  malaria  and  dismissed, 
or  are  more  properly  interi?rete<l  as  evidence  of  pyn?mia,  though  the 
zai'um  in  the  heart  may  l>e  unrecognized.  Irregular  chills  with 
ts  especially  indicate  septic  eudcxrarditis. 

S<imetinies  the  attention  of  the  practitioner  is  directed  to  the 
heart  by  the  alteration  in  tlie  character  of  the  indse.  A  previfiusly 
reguhir  pulse  becomt^s  irregular,  or  a  pulse  wliich  had  simjtly  shown 
the  increase  in  frequency  which  belongs  to  any  fever,  now  I>ouud8 
under  the  excitement  (»f  tlie  heart  produced  by  irritation  of  the  en- 
docardium. Reference  has  been  mtule  elsewhere  to  the  iireguhirity 
and  excitement  i)ro<luced  in  the  substance  of  the  heart  in  a  retlex  way 
!>y  iiTitation  of  either  the  pericardium  or  endocardium. 

At  the  same  time  the  patient  complains  of  suffering  from  i>a]pitation 
of  the  heart,  which  is  evident  in  the  tumultuous  action  and  which 
causes  a  inf>re  or  less  ai^tive  or  vague  distress.  The  palpitations 
set  in  ospecially  after  any  exercise  or  emotional  excitement  or  tn  i  ur 
in  attacks  or  paroxysms  which  may  show  themselves  at  any  time 
dui'ing  the  day  or  even  in  the  night.  These  attacks  of  palpitation 
are  also  to  be  interi^reted  as  evidence  of  reHex  irritition. 

Dyspucea  is  not,  strictly  speaking,  a  sign  of  endo<rarditis.  The 
difKcnlt>  of  breathing  lielongs  to  the  interference  with  the  action  of  the 
heart  itself  uiuhn*  rt^flex  excitement  or  as  the  result  of  disease  of  the 
myocardium.  Dyspuona  Ixslongs  rather  to  the  cardiac  asthma  whicli 
occurs  in  the  later  stages  of  valve  lesions,  and  is  to  be  interpreted  as  a 
sign  of  heart  failure  rather  than  as  evidence  of  endocarditis.  Any 
positive  pain  present  is  due  to  neuralgic  complication  or  to  association 
with  pericarditis. 

HeatW'he  is  a  common  symptom  in  the  l>egiuuiug  of  the  disease; 
there  is  more  or  less  insomnia;  there  is  nearly  always  anorexia.  The 
digestive  Jipparatus  is  UHually  distinctively  affected,  but  more  e6|>e- 
cially  in  cases  which  assume  the  typhoid  form.  In  these  c-asea  the 
tongue  is  thickly  coated,  esi^ecinlly  in  the  middle,  while  the  borders 
ai'«>  often  entirely  clean.  Along  with  sordes  there  is  stridor  labialis 
and  nasalis.  It  re^juires  constant  efforts  on  the  part  of  theattendants 
to  keep  the  tongue  moist.    The  patient  expresses  no  wants  but  takes 


driuk  with  relifib  and  avidity.  eH|)eciall.v  cold  water  or  hoiIu  wiit<>r,  less 
willio^lv  uiilk. 

The  abdomc^u  is  not  mufh  disteiided.  The  lH)welH  may  act  nat- 
andly ,  and  f  ilLer  coUKtipatioii  or  (liurrLo'n  is  ext-eptioual.  Diairhu^a, 
tflpecially  witli  discharge  of  bloody  stools,  or  dysentery  would  point 
to  •      ■    *'  Hi  of  the  mesenterif  artenes. 

1  en  is  always  swollen.  It  is  often  tender  to  the  touch.  The 
«!iilar>:empui  may  lie  recognized  when  the  patient  lies  upon  the  back, 
but  is  often  ap|>rei'iate<l  only  when  the  [)osture  is  eliauged  to  the  right 
side,  when  the  weight  of  tlie  sple»»n  may  ojirry  it  f*tr>vard  and  down- 
ward by  gravity.  In  a  lighter  case  tlie  patient  may  stand,  and  in 
fcliui  w»y  an  enlar^^ed  Bj>loeu  is  sometimes  diseoverefl.  With  patients 
in  bed  the  npleeu  ma>  usually  be  felt  by  ]>alpatioij,  when  it  is  found  to 
ha  hard  and  painful.  Anything  like  a  seiiKation  of  frirtiou  imparted 
to  tbo  band  w*»uld  indicate  hemoiThagie  infarction.  Swelling  of  the 
is  so  uniform  iu  neute  endocjirditis  as  to  be  absent  only  when 
ent  is  prevent<Hl  by  oKl  perisplenitic  processes  (Fraenkel). 
liver  is  often  somewhat  enlarged  and  sensitive  to  pressure 
tlK^  |Mireuehymatoiis  swelling  which  (xvurs  in  all  tbe  infectious 
diaeuMift, 

Falpalion  of  the  al)doraen  sometimes  reveals  tenderness  over  the 
IdiliwyK.  The  nrine  is  ilnrk-colore<l,  occasiomiUy  because  of  the 
pnteDoe  of  blood,  and  shows  a  moderate  amount  of  albumin,  blood- 
oorpoiKJes  more  or  less  cremtteil  under  the  action  of  the  urine,  and 
UPOMitimeA  distinctive  microorganisms.  These  symptoms  are  clearly 
sifcna  of  toxivmia.  It  nee<l  not  lie  repeated  that  all  these  symptoms 
vary  iu  every  degree  of  inteUHity  and  any  one  t>f  them  may  be  entirely 
afaMot  in  thu  lieginniug  of  the  ilisease. 


Physical  Suju». 


Ihiriug  the  development  and  in  the  acute  stages  of  the 
the  physical  signs  may  also  be  unobtrusive  and  unrelialde.  Inspect 
tioD  may  rewal  tumultuous  action  with  palpitation,  under  which  it 
may  be  s«>eu  that  the  imi^^act  extends  over  a  greater  area.  In  other 
caAes  XhiV'  ccjutrary  conditiim  is  observed.  The  action  of  the  heart  is 
wrmkened  bo  that  even  the  ai>ex  stroke  is  no  longer  to  be  seen.  These 
ciioditioDS  may  U'  mon^  distinctly  appreciate<]  by  palpation.  The 
aotioo  may  be  so  violent  as  to  make  manifest  a  vibratory  thrill,  or  in 
otbercaMM  tfar  fingers  fail  to  find  the  situation  of  even  the  ajiex  stroke. 
TliU  weakottiA  of  the  heart  l^ecomcs  e6]>ecially  marked  in  the  later 
of  any  form  of  tlii^  disivise. 

pMamioD  famishes  at  first  only  negative  evidence.     Later,  in  the 
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course  of  the  disease  it  is  seen  that  the  outlines  of  the  heart  are  in- 
creased. This  increase  in  the  diameters  of  the  heart  is  the  most 
valuable  of  all  signs  in  the  diagnosis  of  chronic  endocarditis.  It  will 
be  remembered  that  the  heart  swings  in  the  cavity  of  the  chest  sus- 
pended by  its  great  vessels,  and  is  subject  to  some  dislocation  with 
the  various  movements  of  the  body ;  but  for  practical  purposes  the 
apex  is  found  in  the  fifth  intercostal  space,  two  inches  below  the  nip- 
ple (in  the  male)  and  one-half  an  inch  to  the  right  of  the  left  mammil- 
lary  line.  The  base  of  the  heart  lies  about  the  level  of  the  upper 
margin  of  the  third  rib.  The  dulness  of  the  right  border  begins  at 
the  third  costal  cartilage,  extends  downward  along  the  left  margin  of 
the  sternum,  curving  slightly  to  the  right,  to  the  end  of  the  sternum. 
The  dulness  of  the  left  border  extends  downward  and  outward  in  a 
curved  line  from  the  third  costal  cartilage  to  the  point  of  the  apex 
beat.  The  lower  line  of  dulness  runs  from  the  apex  to  the  end  of  the 
sternum.  These  outlines  are  not  materially  increased  at  the  start, 
but  in  the  course  of  time,  with  the  development  of  hypertrophy,  the 
diameters  of  the  heart  are  increased  in  every  direction.  They  may 
in  extreme  cases  extend  from  the  second  rib  to  the  diaphragm  and 
from  the  right  border  of  the  sternum  to  the  left  mammillary  line. 

Auscultation  reveals  the  most  valuable  signs  in  the  very  inception 
of  the  disease.  Inasmuch  as  endocarditis  affects  chiefly  or  at  least 
attacks  first  the  mitral  valve,  disturbance  in  the  action  of  this  valve  is 
made  manifest  by  anomalies  of  sound  or  by  murmurs.  In  the  great 
majority  of  cases  the  mitral  valve  is  so  affected  as  to  prevent  i)erfect 
closure,  so  that  upon  contraction  of  the  ventricle  blood  regurgitates 
from  the  left  ventricle  into  the  left  auricle.  The  first  sound  of  the 
heart,  which  is  made  chiefly  by  muscular  contraction,  but  also  to  a 
considerable  extent  by  closure  of  the  mitral  valve,  is  thus  changed  or 
substituted  by  a  bruit  which  is  appreciated  in  its  greatest  intensity 
at  the  apex  and  is  synchronous  with  the  systole  of  the  heart.  The 
murmur  is  usually,  at  first  at  least — because  due  at  first  to  muscular 
paresis — of  soft  blowing  character;  so  that  a  murmur  of  this  char- 
acter in  this  region,  in  connection  with  other  signs  of  the  disease,  may 
establish  the  diagnosis.  It  will  be  understood  that  if  the  action  of 
the  heart  be  very  weak  the  first  sound  or  the  murmurs  which  substi- 
tute it  may  be  entirely  absent.  One  of  the  signs  of  extreme  heart 
weakness  is  failure  of  the  first  sound.  It  will  be  understood  also 
that  endocarditis  affecting  the  columns  cameie  or  the  chordje  teudinere 
would  have  the  same  result.  Much  depends  also  upon  the  character 
of  the  lesion.  Tough  fibrinous  deposits  may  produce  louder  and 
rougher  sounds.  Soft  vegetations  may  not  greatly  interfere  with  the 
current  of  the  blood  and  may  exist  to  considerable  extent  at  times 
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LhoQi  the  production  of  a  munnur.  Further,  HoatinR  vegetatiouH 
may  be  washed  iuto  the  current  of  the  circulation  so  that  murmurs 
prerioiuily  present  may  disait|wjir.  Tlie  mitral  valve  may  be  affected 
ID  nnch  a  way  as  to  offer  obstafle  tt>  tbe  free  iugn»HH  of  blood  from  the 
\eh  noricle.  In  this  case  any  audible  murmur  'trould  be  presystolic. 
AffeetioiiH  of  the  aortic  valv^  would  give  riHe  to  mnrninrH  heard  in 
grettteet  intensity  at  the  base  and  syuchn^nous  according  to  their 
chATArter  with  the  tirst  and  second  sounds  of  the  heart. 

Interference  with  tlie  circulation  soon  leads  to  compensatory 
hyjierirophy,  and  under  this  liv|>ertro]ihy  certain  valve  sounds  are 
duti&ciiy  intensified  or  accentuated.  These  accentuations  are  more 
tly  audible  in  connection  with  the  closure  of  the  sij^nioid  valves 
pulmonary  artery  and  the  aorta.  When  dilatiUion  occurs 
rapidly*  as  in  cases  of  associate  myocarditis  or  when  the  hy]»ertrophy 
liave  given  way  in  the  further  tMmrse  of  the  diseJise,  the  valves, 
ially  the  tricusiud  valve,  fail  to  close  the  orifice,  with  a  develop- 
ment of  muminrs  whicli  in<licata  relative  insufficiency.  These  various 
luors  will  be  studied  in  detail  in  connection  with  chronic  valvu- 
diBCflwe. 

Sci'ondai'y  Symptoms^ 

There  remain  now  to  be  considered  the  distant  effects  of  endo- 
The  interference  with  the  action  of  tlie  heart  under  the 
prtxhiced  by  the  infection  of  its  lining  menjbrane  disturbs 
Buppl.v  to  the  various  organs  of  the  lu>dy.  In  tlie  stage 
of  excitement  the  blood  pressure  is  iucrejised,  and  this  increase  is 
noticed  in  the  brain.  There  may  be  lieudache,  insomnia, 
of  the  fm*e.  Any  disturbance  of  the  iutellet't  at  the  start 
lo  1«  attributed  rather  to  the  toxa'mia  of  the  originating  malady 
the  cerebral  disturbance  whicli  o(>curs  in  rheumatism,  esf>e- 
in  cases  marked  by  hv|>erpyrexia.  In  tht^- Liter  course  of  the 
diMAM>t  ^v*  iu  grave  (septic)  affections  in  the  earlier  stages,  the  blocsl 
rapply  ia  deficient.  There  is.  along  with  the  weak  action  of  the 
heart,  anicmia  of  the  brain,  evidence  of  hyperiemia  in  the  lungs,  a 
distnr^l  respiration,  stasis  in  the  kidneys,  manifest  in  deficient  ex- 
esvtioii  of  urine,  and  still  hiter  dysjjnaa  and  drop.sv,  which  l)egins  at 
Ihit  feet  and  gratlually  mounts  up  the  extremities.  These  conditions 
arB,  however,  rarely  t»lieen'ed  in  the  acute  stage  lif  the  disease;  they 
belong  to  chronic  endocarditis. 

A  much  taon*  distiiutt  and  characteristic  picture  is  furnished  by 
the  processes  of  embolism  which  result  from  the  detachment  of  throm- 
botic magpim  from  the  endocartliuni  to  Ih>  lodged  in  distant  organs  of 
Ibftbody.     In  this  process  of  embolism  the  brain  suffers  frc^iuently. 
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Tbe  detachment  of  a  thrombus  may  be  a  very  insidious  process, 
and  the  lodgment  of  an  embolus  may  provoke  little  or  no  disturbance 
when  collateral  circulation  can  be  quickly  established.  Very  different, 
however,  is  the  result  when  the  embolus  lodges  in  terminal  vessels 
where  collateral  circulation  cannot  be  established.  Such  terminal 
arteries  are  found  in  parts  of  the  brain,  in  the  lung,  spleen,  and  kid- 
neys. The  sudden  occlusion  of  vessels  of  any  magnitude  in  these 
organs  is  announced  by  immediate  and  often  severe  signs.  Thus 
the  process  of  embolization  is  usually  marked  by  chill,  sympathetic 
vomiting,  fever,  pain,  hemorrhage,  and  airest  of  function.  Further 
symptoms  will  depend  upon  the  organ  affected  and  upon  the  char- 
acter of  the  embolus.  The  merely  mechanical  emboli,  plugs  of 
fibrin,  coagula  of  blood,  plaques  of  atheroma,  etc.,  may  produce  no 
other  symptom  than  inhibition  of  function ;  the  septic  embolus  is  at- 
tended with  destruction  of  tissue,  with  the  formation  of  metastatic 
abscesses,  which  may  in  turn  supply  material  for  further  destruc- 
tion. 

Embolism  of  the  brain  occurs  most  frequently  in  the  branches  of 
the  left  carotid  artery,  whose  trunk  lies  more  directly  in  the  course  of 
the  circulation.  The  thrombotic  mass  detached  from  the  heart  finds 
its  way  through  the  carotid  artery  to  branches  of  the  artery  of  the 
fissure  of  Sylvius.  Occlusion  of  a  large  branch  of  a  brain  artery  pro- 
duces an  apoplexy  with  loss  of  consciousness,  coma,  and  hemiplegia. 
On  account  of  the  situation  of  the  embolus,  aphasia  is  a  common 
manifestation.  Most  of  the  cases  of  apoplexy  which  occur  in  youth 
or  middle  age  result,  not  from  cerebral  hemorrhage,  which  is  the 
common  cause  of  the  condition  in  advanced  life,  but  from  embolism 
of  an  artery  of  the  brain  in  the  course  of  endocarditis,  which  is  itself 
in  turn  chiefly  a  consequence  of  rheumatism.  So  well  understood  is 
this  fact  that  the  practitioner  always  makes  a  careful  examinatif)n  of 
the  heart  in  every  case  of  apoplexy  in  earlier  life.  Uriemia,  which 
produces  the  same  symjjtoms  at  the  same  time,  is  usually  easily  ex- 
cluded by  the  fact  that  in  these  cases  the  sudden  stroke  was  preceded 
by  a  train  of  nervous  signs.  Sometimes  the  examination  of  the  heart 
furnishes  only  negative  evidence,  because  the  very  masses  which  would 
in  loco  have  made  themselves  manifest  by  signs  have  been  washed 
away  to  constitute  the  emboli. 

Infected»emboli  develop  metastatic  abscesses  in  the  brain,  usually 
with  meningitis.  Westphal  called  attention  to  the  psychoses  with 
acute  delirium  which  occur  in  the  puerperiura  in  the  course  of  ulcera- 
tive endocarditis.  Eosenbach  insists  upon  it,  however,  that  there 
was  always  in  these  cases  an  individual  disposition  which  was  the 
chief  factor  of  the  psychic  alienation. 


BliDOCAllBrnS. 

The  abolitios  of  cousciousneBa  may  be  so  abrupt;  in  cases  of  exn- 
lioliKza  uf  the  brain  as  to  prevent  the  appearance  of  other  signs. 

The  c-auses,  course,  auJ  romplicatious  of  embolitiiu  of  the  cerebral 
arteries  are  exemplitied  iu  a  few  ca.ses  selected  from  the  literature. 
Tliiu  PreToet  reporte<l  a  case  of  septic  endocarditis  in  the  courBe  of 
Happuruti\e  pneuniouia.  followed  by  softening  of  the  island  of  Beil, 
from  obWtfniti«mof  the  Sylvian  artery,  attended  by  a  phlegmon  of  the 
nrck  and  obliteration  of  the  riglit  jngnlar  vein  with  right  hemiplegia 
Mi<l  '  -' . ;  Darolk'S  a  case  of  nrptif  endocarditiH  in  connection  with 
pD*  1  it  the  ai>e3L  iu  an  alcoholic  snbjfct;  aortic  in»utticieucy  de- 

v«lop4!d  TBpidly  and  was  followed  by  meningitis  of  the  convexity ; 
Si  ?  '  '  '  a  C4ise  of  acute  eudot-arditis  followed  by  ombolinm  of  the 
ri^'  -  in  artery  and  softening  of  the  brain;  Stintzing  a  case  of 
septic  eud(x*arditis  iu  tho  coui-se  of  a  cryptogenetic  septico-pytemia, 
wlucli  prtivt^d  fatal  through  eiubolisiu  of  tLe  artery  of  the  fossa  of 
SjlTios:  and  Hayein  reported  a  case  of  Kubacut*^  septic  endocarditis 
aitWide*!  by  aplenic  and  cerebral  emboli.  multi])le  infarctions,  soften- 
ijt^     '  '-^      I'rnin.  and  death. 

>^m  of  the  lungs  presents  a  more  typical  picture  of  the 
process.  Lodgment  of  the  plug  iu  a  vessel  of  any  size  is  at- 
hx  severe  i»ain.  by  sympathetic  vomiting,  and  by  dyspncea, 

rb  becomes  extreme  iu  projiortion  to  the  size  of  the  vessel  oc- 
diidad.  Under  the  pr<K?es8  of  infarction  which  now  develojis.  hemor- 
rluige  occurs  witli  tlie  expe^'toration  of  frothy  mncus  tinge<l  with 
blood  or  of  a  larger  'piantity  of  lluid  bhu.*k  blood.  Occlusion  of  one 
of  the  chief  branchea  of  the  pulmonary  artery  is  attended  by  extreme 
an*.  '  '  cyanosis.  convulsiouH.  suflfocntion.  and  Hyncope.  Acer- 
tan  .  r  of  casert  of  sudden  ileath  iu  end(»carditiH  result  from  oc- 
cloRiou  of  a  main  branch  of  the  pulmonary  artery  and  not  from  heart 
fkflntv. 

Embolism  of  the  liver  shows  itself  with  chills,  pain  in  the  region 
o£  tbo  liver,  ct^nsiderable  swelling  with  tenderness  and  eapecially  with 
irierwi.  It  will  Vw*  renieralK»nHl  that  icterus  may  occur  indei)endent 
of  an>  din»ct  implication  of  the  liver  or  catarrh  of  the  liile  ducts. 
Icienift  showH  itAclf  in  pyirmia  as  a  result  (^>f  decomposition  of  the 
luniHJt^lobiti.  In  tlif^e  cases  there  is  no  true  jaundice  as  the  fieces 
iMUiiD  colored;  in  fact,  there  is  often  polycholia  from  iucroased 
ActiTiftr  of  the  liver. 

EmboliMO)  of  the  spleen  shows  itself  also  in  a  chill,  fever,  and 
«evMe  pain  in  the  regiou  of  the  sjileen,  which  is  evidently  enlai'ged 
and  is  tender  to  the  touch. 

''    '    ■  T  the  kidneys  jiresents  a  more  characteristic  picture. 

Ai:-  vomiting,  and  pain  iu  tho  region  of  the  kidneys,  the 
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evideuce  of  occlnsicm  is  furnished  in  thct  diHhir1>od  nntrition  of  tlie 
capillaries,  whidi  pormit  the  exudation  of  idbiimin  aud  blood.  Al- 
buininaria  and  luBinutiuria  are,  therefore,  characteristic  signs  of  in- 
farctiou  of  the  kidney. 

Embolism  of  ilio  mesenteric  arteries  is  revealed  by  colicky  pain 
in  the  abdomen,  and  diaiTlioea,  with  the  discharge  sometimes  of  fetid 
black  blood.  As  the  mesenteric  art^^ries  are  not  strictly  terminal, 
the  initiatory  signs,  chill,  vomiting,  and  fever,  may  be  absent,  or  when 
present  are  much  less  Bevero. 

There  still  i*eniaiii  t(»  be  mentioned  the  two  organs  of  the  body  in 
which  the  process  of  embolism  offers  the  most  distinctive  picture,  bo 
wit,  the  retina  and  the  skin. 

Embolism  of  the  retina  is  marked  by  the  occurrence  of  sudden 
lilindaees.  The  retina  shows  the  tyj)ical  picture  of  infarction  in  the 
extnkvaaation  of  blood.  Sometimes  the  whole  pi-ocesa  can  be  distinctly 
stndied  witli  the  ophthHlmoscoi>e,  and  the  diagnosis  of  a  doubtfal 
case  has  been  established  in  this  way.  A  septic  embolus  may  de- 
velop panophthalmitis  with  destruction  of  the  globe.  Affection  of 
one  eye  is  usually  followed  by  affection  of  the  other.  Lltten  especially 
descril»ed  the  L-hanges  in  the  retina  which  occur  in  acute  malignant 
endocarditis.  Hemorrhages  and  emlxdi  may  produce  tinnitus  auriiim 
or  may  affect  or  fh'stroy  the  heuriug. 

Occlusion  of  the  VGHselH  of  the  skin  jiroduces  eruption  of  every 
character.  Sometimes  there  is  a  typical  ro.seola  or  an  nrticaria; 
Bometimes  the  eru])tion  resembles  that  of  measles  or  scarlet  fever; 
sometimes  it  presents  the  jmstular  f»)rm  of  vari(jla  or  the  larger  bulhc 
of  pemphigus.  Most  frec|Uontiy  the  eruption  takes  the  form  of 
petechije  or  more  extensive  ecchymoses.  In  any  case  it  may  cover 
the  whole  body,  thrmgh  it  is  usually  confined  to,  or  moat  marked  in, 
the  lower  extremiti»'s.  In  rare  cases  there  may  lie  sweating  more  <^r 
less  profuse,  and  in  still  rarer  cases  furfuraceous  or  lamellar  dea- 
(]nnmation. 

The  characteristic  bacteria  which  have  pnxUu'ed  the  affection  have 
8onietimea  been  demonstrated  in  the  blood  or  fluid  taken  from  the 
eruption. 

V.  Ziemssen  called  attention  to  the  fact  that  thrombus  of  the  left 
auricle  waa  followed  in  s<»me  cases  by  cinMimscribetl  gangrene,  of  the 
lower  extremities,  which  was  announced  by  anipsthesia  and  extreme 
coldness  of  the  extremities.  The  condition  was  not  always  dep«»ndent 
upon  embolism  but  was  sometimes  due  to  arterial  thri^mbosis  with 
arrest  of  the  circulatinn.  Cnrif^us  are  those  cases  in  this  connection 
in  which  a  thrombus  is  carried  from  the  right  to  the  left  auricle 
through  an  open  foramen  ovale  to  lead  to  embolism  in  the  course  of] 


RfliKX'AnDrns. 


175 


circnlation.  Cohnheim  and  Litteu  re|x>rted  cases  of  thib 
kiod,  and  ZaJin  distinguished  this  process  as  the  ]>unidoxic  eu]l>ohm. 
Tha  ot'i-um»iuv  of  emlxilism  of  tliis  kind  is  further  illustrated  in  the 
following  reports: 

Heuroi  reported  a  case  of  vegetative  endocarditis  with  purjmra. 
'  and  Kangrene.     The  same  author  rei»ortod  another  case 

purjiura  and  anasarca,  and  a  third  cjiae  attended  by  pnr- 
and  attacks  of  intermittent  fever.     This  case  recovered. 

Es^iaeitlo  n'jHirted  a  fatal  case  of  sejitio  endocarditis  attended 
with  embolism  t>f  the  middle  cerebral  artery,  of  the  axillary  and  of 
Ihe  popliteal  artericH;  Fenwick  a  case  of  septic  endtK'arditis  followed 

axillary   embolism  and   eventually  by  apoplex>' ;  Barie  and  Du 

it**l  a  CJise  i>f  septic  endocarditis  of  puerperal  origin  attended  by 
obliteration  of  the  a<»rta  and  the  iliac  arteries  by  an  embolic  clot,  fol- 
by  fiaraplegia;  Bengelsdorflf  a  cjise  of  j)rimary  eudtx^arditis 
kting  in  emlxilic  ]>arulysis;  and  Ellis  a  case  of  septic  endo- 
Okiditia  witli  embolism  of  the  arteries  of  the  left  leg. 

Enil»t)ti  rjccumnl  in  ono-ftnii*th  of  all  the  cases  tabulated  by  S|>er- 
limt,  and  of  these  »S4  cases  deiMwits  were  found  in  the  kidneys  57 
timen,  thesplern  iH)  times,  the  brain  lo  times,  the  liver  and  alimentary 
canal  5  times  each,  and  the  skin  14  times. 

Fonnn. — Septic  endocarditis  may  show  itself  under  a  variety  of 
lorma,  according  to  the  localization  of  theseptic  products  in  the  body. 
Socl]  forms  have  l>een  distinguished  as  the  tyjihoid,  pyff>mic,  pul- 
Bionar>',  rheumatic,  cutaneous,  cardiac,  and  meningeal. 

TLo  typhoid  form  shows  the  wrll-knowu  picture  of  typhoid  fever. 
The  brain  is  distinctly  clouded ;  there  is  hel>etude,  headache,  adyna- 
mia, iDsomuiji.  states  of  coma  nr  ^ngil,  sometimes  the  characteristic 
rDmbiimtion  of  these  condititms  known  as  coma-vigil,  and  muttering 
ili4irium.  Tlte  tongn»»  is  tlry  and  c<»at*:*d,  sordes  ia  seen  alujut  tlie 
tips,  Creth,  and  nhe  of  tho  nose,  the  alKlonien  is  tlistonded,  thei*e  is 
diarrbu*a,  sttmetinies  with  a  discharge  of  blood,  the  sx)leen  is  swollen, 
and  the  picture  of  typh«ud  fever  is  stilt  more  closely  simulated  in  the 
■fipaarauce  of  sudamiua  and  roseola  ujiou  the  surface  (Lancereaiix). 

Till*  pyfrmic  form  is  distiuguislied  by  the  frequent  occurrence  of 
chilk,  with  profuse  sweats,  and  by  the  abrupt  elevations  and  de- 
piMBMons  of  temperature  characteristic  of  the  streptococcus  curve. 
Thf  fiulse  is  cjuick  axul  bounding,  140  to  llIO  per  minute,  is  often 
iiTC|{u]ar  and  iutennittont.  There  is  usually  in  these  cases  prc*- 
aooond  ^a8trr»-intestiiial  catJirrh,  and  icterus  is  a  common  complica- 
Infanrtiou  of  the  liver  is  not  uncommon  among  the  locali/a- 
of  emboli,  and  acute  yellow  atrophy  has  been   observed  in 
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Tlie  puliuouary  form  is  distiuguisLed  especially  by  the  preseuce 
of  cniigb  and  the  predominance  of  dyspnoea.  BroucluAl  catarrh  and 
bnmcbo-piieumouiaarecnmmou  complications*  and  the  expectoration 
of  frothy  mnciirt  tin^^ed  with  lilo^^td  imlicates  the  development  of  infarc- 
tion of  the  lungs.  Pleurisy  occurs  also  occasionally,  sometimes  in- 
dependently and  sometimes  iu  eoimection  with  pneumonia  as  a  pro<l- 
uct  of  invasion  by  the  pueura<x*occu8. 

Wandering  pains  iu  the  muscles,  esjjecially  in  the  loins,  are 
common  manifestjitions  of  a  septico-pywmia,  and  most  cases  show 
nion;  or  lt>HH  implication  of  the  joints.  Except  iu  those  cases  which 
occur  in  the  pueri>erium  septic  joint  affe^'tionsarecompanitively  rare 
iu  the  course  of  endocarditis. 

The  cutaneous  form  is  distinguished  by  the  abundance  aud  variety 
of  eruptions  upon  the  surface  as  the  result  of  metastatic  processes. 

The  cardiac  form  is  distinguished  by  the  pred<iminance  of  palpi- 
ttitiou,  pain,  aud  dyspmea*  symptoms  wliich  ai-e  to  lie  referred  for 
the  most  imrt  to  involvement  of  the  myocardium. 

Wliere  the  toxic  or  metjtst^itic  prfK'pss  more  esjiecially  attacks  the 
brain,  the  form  in  distinguished  us  cerebral,  cerebro-Hpinal,  or  menin- 
geal. In  this  case  the  symptoms  may  closely  ro8eml)le  those  of  cere- 
bro-spinal  meningitis.  There  is  intense  pain  in  tlie  head,  retraction 
of  the  neck,  vomiting.  strabiamuB,  convulsions,  contractions.  These 
are  really  cases  of  cerebrtvspiiiul  mt^ulugitis  which  complicate  the 
lesion  in  the  heiirt.  Sometimes  the  disease  process  begins  with  a 
pneumonia*  iutercalatcs  an  endocarditis,  aud  ends  with  a  meningitis. 
Netter  and  Weichselbaum  repeatedly  demonstrated  the  pneumococrus 
iu  the  exudation  of  the  meninges  as  well  as  in  the  lesion  iu  the  heart 
in  these  ca^es. 

DiAONOSIS. 

The  diagnosis  of  endocarditis  is  determined  by  the  subjective 
sigus:  chills,  with  fever,  anxiety,  pain  in  the  region  of  the  heart,  pal- 
pitation, sometimes  with  headache,  insomnia,  and  dyspmea.  Iu  cer- 
tain c^isos  a  change  of  jiosture  from  the  recuml>ent  to  the  semi-recum- 
l»ent,  to  se<nire  ndicf  of  jmin  and  distress,  excites  the  suspicion  of  the 
practitioner.  Tlie  diagnosis  is  further  determined  by  the  physical 
signs:  increa8e<l  or  decreaseil  action  of  tlie  heart,  dislocation  of  tlie 
apex,  increjwod  dulnoss,  ami  murmurs  characteristic  of  a  valve  lesion; 
further  by  the  rfFects  of  disturbance  in  the  blood  supply  U^  <liBtAnt 
organs,  esi>ecially  by  the  processes  of  emlx>lism  iu  the  brain,  lungs, 
spleon.  and  kidneys,  characteristically  iu  the  retina  and  skin. 

In  all  cases  it  is  to  Im>  rememl>ered  that  endocarditis  is  never  a 
primary  disease  but  occurs  in  the  course  of  the  infections,  notoriously 
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in  acate  rheomatbiui,  8e]>tic(emLa,  puctiuioiiia.  tuberculosis.  Eudo 
rardili^  is  much  less  fre*juent  iu  typhoid  ffver,  erysipelas,  gonorrhoea, 
diphtheria,  and  scarlet  fever. 

When  the  Rvinptoms  are  preseut  in  characteristic  array  the  diag- 
nosifl  is  easy.  But  these  symptoms  are  by  no  means  always  present, 
«o  that  the  diaf^oftin  is  ofton  liifticult,  and  in  cjise  of  infection  of  the 
vail  of  the  heart  uway  from  the  valves  the  diagnosis  in  often  impos- 
«hkt. 

Aji  a  rule,  however,  the  valves  are  affected  and  in  at  least  oue-Jia|{ 

the  caseH  the  disease  is  concentrated  about  the  mitral  valve.  Of 
the  300  cases  tabulated  by  8[>erling,  the  disease  was  found  255  times 
OD  the  mitral,  12^>  on  the  aortic.  29  on  the  tricuspid,  and  3  times  on 
the  palmonary  valves.  The  miti'al  valve  was  affected  alone  157,  the 
aortic  valves  alone  40,  the  tncuspid  alone  3  times,  the  valves  of  the 
palsDOiiAry  artery  alone  in  not  a  sinj^le  cnHa.  Tu  the  raajority  of 
theao  oases  the  dept:4»its  interfered  with  the  i'losnre  of  the  valve  so 
that  the  siKus  were  tliose  of  mitral  insufficiency. 

""  '  irt  sonn<ls  are  sometimes  weakened  during  the  acute  stjipe 
ise,  <H*casional1y  t*>  such  decree  as  to  lMH;<iiue  inaudible. 
so  much  impressed  by  this  fact  as  to  consider  this  weak- 

"'   -  11  sure  sign  of  emlocarditis.     But  tlie  same  weakening  is  often 

■  1  iu  typhoid  fever,  and  further  the  fii-at  sound  especially  is 

often  rather  lengthened  and  roughened  before  the  characteristic  bruit 

iilty  is  offered  by  the  so-called  accidental  mui'- 
mnra.  These  occur  usually  in  connection  with  ansemia.  They  are 
ouatteDded  by  any  signs  of  enlargement  of  the  heart  or  by  accen- 
tuation of  other  valve  sonnds.  They  are  not  found,  as  a  rule,  ui  con- 
Diwtiink  with  diseases  which  moat  fre«|ueutly  produce  endocarditis;  at 
least  tb^y  are  not  found  in  the  early  history  of  thej^o  diseases.  They 
ai«  nearly  always  svKtolic.  The  pericardial  murmur  is  more  suf>er- 
ficial«  is  more  distinctly  affecte*!  I»y  <dmnge  of  posture  and  by  fires- 
aartf  and  doeo  not  correspond  so  distinctly  to  the  phases  of  the  action 
of  tba  heart.     See  also  Sclerotic  Endocarditis. 

It  is  oececisary  to  know,  if  f>ossible,  uot  only  the  existence  but  the 
characti^r  of  the  endm-arditis,  that  in,  whether  the  affection  l>e  simple 
or  aaptic.  Acute  rheumatism  usually  pro<lucG8  the  simple  form, 
while  thi«  di«5ftj«eH  of  sejitico-pyfemia  produce  the  septic  form.  To  tliis 
rule  there  are.  however,  many  exceptions  in  both  directions.  The 
•eptio  form  i«  distinguished  by  the  frinpuuicy  of  chills  or  shivering 
ita,  foUowe<l  often  by  sweats  and  with  the  general  signs  of  pyfemia. 
The  patiexit  often  falls  int^i  a  tyjihoid  state.  Tht*re  is  headache  with 
halietoda,  sometimes  with  muttering  delirium.  These  signs,  in  cou- 
Voi.  IV.-l» 
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nectiou  with  the  dry  toDgue,  sordeu,  eulurgemeut  of  the  spleBn, 
roseola,  and  diarrhcea,  present  the  distinct  aspect  of  typhoid  fever. 
But  the  tt^mperaturo  curve  is  not  typical  as  in  a  case  of  typhoid  fever. 
The  fever  is  not  sustained  uniformly  at  a  high  level  for  so  h>ng  a 
periotl  of  time  as  in  typhoid  fever.  Moreover,  typhoid  fever  shows 
none  of  the  ]>hysical  signs  of  endocarditis,  as  it  is  one  of  tbe  dist^ases 
which  rarely  affect  the  endocardium.  Sometimes  the  scale  is  turned 
hy  lighter  points.  For  instance,  icterus  speaks  for  endocarditis  and 
against  typhoid  fever. 

In  pytemia  it  is  only  a  question  whether  the  condition  affects 
the  heart.  This  question  may  be  answered  only  by  the  preaeace 
or  abBen(;e  of  physical  signs,  tliat  is,  liy  the  presence  or  absence  oi 
a  bruit,  of  enlargement  of  the  heart,  accentuation  of  valve  sounds, 
etc.,  etc. 

Tuberculosis  is  often  differentiated  with  difficulty.  Miliary  tuber- 
culosis is  usuiilly  found  in  c(Junection  with  lucalized  deposits,  with 
evidence  sometimes  of  enlarged  bronchial  glands,  sometime**  with  a 
previous  history  i)f  bad  health,  sometimes  with  cuugh  and  expecto^ 
ration  of  matter  in  whicli  the  tubercle  ba<.allus  may  be  de 
Usually,  however,  ctjugh  and  ex]>eotoratiou  are  absent  in  miliary 
tul»erculosis.  But  in  this  disease  there  is  a  continuous  high  temf»er- 
ature  with  raj>id  consumption  of  the  tissues.  Septic  eudc>c^nlitia 
shows  the  see-saw  rise  and  fall,  which  constitutes  the  so-called  **stTejv 
tococcus  curve."  This  is  a  point,  however,  upon  which  no  stress  can 
bo  hiid,  us  acute  tul>erculosis  is  cliaraoterized  in  the  same  way. 
Phthisis  dorida  is  caused  by  septic  invasion  of  the  blood  and  showB 
the  same  ohiinictcristic  strejitococcus  curve. 

In  mre  cases  the  discovery  of  tubercles  in  the  choroid  coat  de- 
termines the  diagnosis,  or  the  <x*currence  of  hoinorrhnge  fi*om  endH>I- 
ism  establishes  the  existence  of  endocarditis.  In  casos  not  too  acute 
the  diagnosis  may  be  esbihlislje*!  by  means  of  hdn^rcuUn. 

A  point  of  distinction  between  the  simple  and  septic  forms  may 
be  learutHl  from  tlie  cJmracter  of  any  emlwlic  pnxress  which  may  de- 
velop. Eml»oli  from  the  simple  form  are  bland  and  produce  tho 
symptoms  only  of  methanical  occlusion,  whereas  emboli  from  the 
septic  form  are  inftx'ted  and  produce  metHstatic  abscesses.  The 
separation  of  simple  and  sejitic  forms  may  further  be  determinwl  by 
exainiiiHtiuii  of  t)ie  blood. 

To  make  this  examiuation  the  linger  of  the  i>atient  is  disinfected 
witli  soap,  alcohol,  sublimate,  and  ether.  The  lancet  is  purified  by 
fire  by  being  drawn  through  the  flame  of  a  Bunsen  burner.  The  end  of 
the  finger  is  then  punctured  and  the  blood  receiveil  upon  a  platinum 
needle  previously  heated  to  a  white  heat  and  cooled.     Cultures  may 
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DOW  be  obtained  in  test  tubes,  or  preferably  upon  plates.  Where  it 
ia  nrcnwnrj  to  luake  more  ej^tensive  observations^  larger  quantities 
are  Jrawu  by  aspiratiDn  with  a  sterilized  syriu^e  from  one  of  the 
Teina  in  the  ano.  which  is  uiacle  to  swell  by  couipression  above,  as  in 
the  op«5r»tion  of  vonesoetion.  The  small  instrumeut  with  the  excecd- 
SDgly  tint'  tubt*.  devised  for  intravenous  injection,  answers  admirably 
lor  tiiiti  pur|Mise. 

Hithcrt4>  these  exuminati(»ns  of  the  blood  have  not  been  very  satis- 
fy, imrtly  becauso  they  were  not  made  at  the  proper  time  and 
y  lie^'unsr  t]»e  ipiautity  withdrawn  was  insnfticient.  Pyogenic 
iiiien>-orgauitims  uiast  abouud  in  the  blood  duriug  the  period  of  chill 
or  in  tbe  o*iurse  of  the  fever  which  immediately  supervenes.  At  other 
limes  they  are  Utenilly  few  and  fur  between,  and  this  is  found  Uj  be  the 
imei  i«peoially  in  oases  which  are  of  malignant  character,  mo  that  clini- 
cal diagnosis  Laa  hitherto  received  but  little  aid  from  baeteriolu^icnl 
utodiwa  of  endocarditis.  But  the  rxamiuatiouH  of  the  blood  in  j)yu?mia 
liaT«  recently  1>eeu  rewarded  with  such  uniform  results  as  to  encourage 
fniiber  investigations  in  every  field  of  these  affet^tions.  Thus  Sitt- 
auum,  who  matle  his  examination  by  mixing  blood  with  liuid  cultures 
ami  spreading  the  mixture  upon  plates,  obtained  positive  results 
is  •tery  one  of  23  cartes.  This  examination  disclosed  the  staphy- 
loeoocQs  11  times,  the  streptococcus  4  times,  the  pneumococcus  6 
tiiDMiL,  and  the  staphylococcus  and  bacterium  coli  2  times.  The 
nnrnl-  '  '  teria  varied  grejitly;  the  Htaphylf>cncci  ranged  from  1 
%D  14  ;  *  ;<•  centimetre  of  liloml,  the  streptococci  from  17  to  2,20(), 

Sopdco-pywmia  always  showed  the  presence  of  pyogenic  micro-organ- 
iaina,  eren  though  in  small  quantity,  circulating  in  the  blood.  The 
haelerioacopir  cxamiTiatiou  of  the  blorn]  is  therefore  the  surest  means 
of  maching  the  diagnosiH  of  septico-pyiemia. 

S"»-  -  <  hamcteristic  bacteria  may  Ik;  found  in  the  excretions, 

ao  th^  iliva.   the  sweat,   and  the  urine  should  be  examined 

baoCenologically.  The  various  cutaneous  lesions  or  metastatic  ab- 
BCMBCM  may  lie  iuciHod  nnder  the  precautions  of  ase{»sis  and  cultures 
Biay  ba  uad**  from  the  tluid  withdrawn  in  this  way.  Claisse  once 
found  pneumococri  in  certain  spots  of  purpura  in  endocarditis,  and 
Lmba  oDOf*  deniouKtrated  fhHract«>risticba(t*'ria  in  metsHtatic  pustules 
alike  akin.  These  examiuatiuiiH  have  not  oul\  disclosed  the  micni- 
organiam  but  have  revealed  the  site  of  primary  deposit.  Thus  the 
pnenmooocraH  would  refer  to  a  process  in  the  luu^s,  the  bacterium 
coli  to  an  off»M*ti(>u  of  the  inte^itine  or  of  tlje  bile  ducts,  or  to  cystitis, 
Uie  staph y  hicoccus  to  an  osteomyelitis,  the  streptococcus  to  some 
proceAiK  of  suppuration  or  to  some  cryiitogeuetic  source, 
bd  discovered  on  ciireful  search.     Finally,  the  nature  of 
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the  micro-orKAuisuiB  may  be  est4ibliRhed  by  inocnlatiou  experiments 
upon  the  lower  animals. 

It  ieintei-estinf^to  know  wbether  the  nttaek  i.s  recent  or  whether  the 
present  attack  in  au  ucute  exacerbatiou  of  uchroDiccoudition.  Acute 
Ir  separated  from  chrouie  eudocanlitis,  that  ih,  the  simple  ami  sefitio 
from  the  Ht'lerf>tic  forms,  by  the  presence  of  fever  in  the  acute  cases, 
untl  liy  thn  ^rmlnal  ext^^usion  of  the  iufiummatory  process,  as  from 
ralve  to  valve.  The  existence  of  a  chronic  endocarditis  which  may 
have  l»een  hitl»*»rto  unHnHi>ectf»d  may  ]»e  sometiiiif's  <lisclotwHl  in  tlje  hi«- 
tory  of  the  case;  that  is,  a  careful  iiniuiry  may  elitrit  the  fact  that 
the  patient  has  had  for  some  tim*^  occasional  attacks  of  palpitation, 
dyspnoea,  or  other  siyu  of  iuHiifficioucy  when  nminual  demands  ha 
been  made  upon  the  heart.  TIih  iptestiou  whether  the  present  at 
is  to  be  interpreteil  as  an  exacerbation  or  a  relapse  may  be  determined 
only  by  knowleilRe  of  the  i>revious  liintory  of  the  case.  Sometimes 
the  records  of  life  insurance  pxaminations,  when  mmle  by  comi>etent 
hands,  furnish  information  of  value  in  this  regard.  Examinations 
for  militfiry  service  are  of  more  value  where  this  service  is  general, 
as  in  Europe. 

Bom<^times  the  nature  of  the  lesion  shc>ds  light  ufKm  the  case. 
Thus  a  soft  blowing  murmur  at  the  mitral  valve,  heard  in  greatest 
intensity  at  the  aj»cx  and  Kyuchronous  with  the  first  sound  of  the 
heart,  may  be  referred  more  particularly  to  au  acute  endocarditis 
with  muflcular  paresis;  while  a  presystolic  murmur  indicating  steno- 
sis would  refer  more  especially  t^)  a  chronic  case.  Acute  endocarditis 
is  more  apt  to  aiTect  the  papillary  muscles  in  such  a  way  as  to  wojiken 
them  and  lead  to  relative  insufficiency.  Affections  of  the  valves  at 
the  Iwise  belong  more  fre<iuently  to  chronic  endocarditis  and  t-o  athe- 
roma. Affection  of  the  right  side  of  the  heart,  when  not  congenital, 
is  also  more  characteristic  of  extension  of  endocarditis  under  a  longer 
duration  of  the  disease.  The  murmur  of  relative  insufficiency  at  the 
tricuspid  valve,  which  l>e]ongs  to  the  stage  of  broken  compensation, 
is  also  more  indicative  of  a  chnmic  process. 

Thus  it  is  seen  tlint  a  mere  diagnosis  of  endocarditis  will  not 
suffice  for  the  re<iniremeuts  of  the  present  day.  It  is  necessary  also 
to  determine  the  chan»cter  of  the  affection,  whether  simple,  septic, 
or  sclerotic,  and,  as  far  as  may  1>e,  tlie  nature  of  the  originating  cause* 
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The  prognosis  varies  grwitly.  but  in  uo  cjise  may  it  V»e  snid  that 
endocarditis  is  a  trivial  disease.  It  is  true  that  in  many  cases  the 
iLsease  is  latent,  but  even  latent  casas  are  liable  to  complicMions 
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which  give  them  gravitT.  lu  the  most  quiescent  case  a  thrombus 
secrpted  between  the  trabe^^ulte  may  be  waHhed  into  the  circulation 
Aod  eren  cause  ilealh  bv  txvhisiou  of  au  importjiiit  artery  in  the  brain. 
Infbuned  chorda*  teudiuea?  may  sudclenly  ^ive  way  to  ])ro<ln(*e  at  once 
the  signs  and  lesion  of  a  complete  iusiiflicieucy.  Fortunately  such 
aockleDt«  in  tlie^e  i'asea  are  extremely  rare  and  are  repmied  as  curi- 
ositias  in  uiKlical  literature.  lu  most  cases  of  sim^jle  endocarditis 
tbe  prognosis  is  good.  Under  favorable  ciiTumstauces  hy])ertrophy 
seis  in  and  i*omi»en8ate8,  ut  leant  for  a  long  time,  any  lesion  of  the 
vmlres.  The  prognonia  will  ltt»  determined  in  these  raKeH  largely  by 
tbe  character,  extent,  ami  situation  of  the  lesion  in  the  heart,  more 
sfpecislly  by  the  deiLn"**!*  of  the  eomi>en8ating  hyi)ertrophy.  A  case 
olsijDple  eudix^arditis  is  ^ave  from  the  fact  thnt  one  attack  renders 
tbe  indlTidaal  more  lial>le  to  another  attack.  The  micro-organisms 
wbicb  cause  tbe  diHcaHiMire  somewhere  Hoi-retiHi  in  the  body  and  under 
exciting  cause  th*^y  make  renewed  attack  upon  the  heart. 
The  progn^wis  in  a  simple  case  is  fiirther  alTectcd  by  the  number 
tation  of  the  embolic  processes.  Embolism  of  the  brain  is 
>riouM  than  emboliam  of  the  spleen,  but  even  iu  the  brain 
effects  will  vary  according  to  the  locali^satiou.  Thus  Gold- 
^^It^'V^  re]Hjrt«d  the  case  of  a  woman,  aged  thirty-one,  in  whom 
dentil  WIS  can i^Hi  by  au  embolus  in  the  basilar  artery.  Leyden  re- 
ported a  similar  case.  The  most  common  lesion,  embolism  iu  the 
artoriesof  the  Sylvian  tinsure,  leaves  a  hemiplegia  with  aphasia.  On 
tbe  oiber  hsnd.  Rjiynuud  rej>orted  two  crises  of  infarction  of  silent 
tma/kntk  iu  the  brain,  discovered  of  coui'se  only  ui>on  auto|.>8y.  0*Car- 
Tol  rs(M>rted  a  ca^e  of  sudden  death  fi*om  emboUsm  of  the  coronary 
Artery. 

Mort  grave  is  the  prognosis  iu  the  case  of  septico-pytemia.     The 
of  the  originating  malady  plays   an   important  role   here, 
form  of  the  disease  <tr  the  other  localizations  of  septico- 
pjemia  make  a  difference.     Thus  the  meningeal  and  pyiemic  forms 
omst  dangerous;  the  typhoid  form  is  very  grave;  the  pulmonary 
coiaueouH  forms  may  be  much  less  nerious. 

A  fftw  liland  emboli  may  not  make  much  difference,  but  the  multi- 
infarctions  indicates  a  grave  case.     For  the  most  part  the 
is  clear,  but  the  presence  of  cerebrul  signs,  especially  of 
states  wliich  might  indicate  meningitis  or  encephalitis,  make 
'"        itlook  ominons.     Icterus  gravis  and  hemorrhagic  uopliritis  give 
.  ti>  the  prognosis.     Tlio  prognosis  is  more  favorable  in  infancy 
UtJio  in  yonth.     All  the  signs  of  endocarditis,  including  especially 
tbe  nii:-  uay  disappear  iu  early  life  and  there  may  be  an  entire 
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In  any  case  the  intensity  of  the  character  of  the  murmur  does  not 
necessarily  indicate  the  extent  or  intensity  of  the  inflammatory  pro- 
cess. The  character  of  the  murmur  dex>ends  rather  upon  the  situation 
of  the  lesion  and  the  interference  with  the  action  of  the  valves.  Mur- 
murs which  come  and  go,  which  vary  in  intensity,  belong  rather  to 
loose  vegetations  which  change  position,  and  floating  vegetations  are 
always  more  or  less  dangerous.  The  intensification  of  murmurs 
previously  present  and  the  api^earance  of  new  murmurs  indicate  ex- 
tension of  the  disease  and  are  therefore  unfavorable  signs.  Musical 
murmurs  attended  with  fever  have  a  very  unfavorable  prognosis 
(Bosenbach).  Murmurs  which  disappear  never  to  return  have  a  more 
favorable  prognosis,  provided  always  that  tlie  thrombus  which  may 
have  caused  the  murmur  has  not  blocked  an  important  vessel  In  some 
distant  organ.  In  the  absence  of  embolism  the  disappearance  of 
murmura  is  attributed  to  resolution  of  the  process  of  inflammation 
or  to  repair  of  tissue,  for  instance,  to  closure  of  a  fissure  or  rupture 
by  a  coagulum  which  subseiiuently  becomes  organized.  These  signs 
and  results  have  been  observed  in  experiments  on  the  lower  animals 
where  the  valves  have  been  artificially  injured.  In  these  experiments 
it  is  seen  that  the  action  of  the  heart  becomes  tumultuous  for  a  time 
under  the  reflex  excitation  of  the  endocardium,  and  that  the  character- 
istic bruit  may  be  observed  only  after  the  subsidence  of  the  period 
of  excitement.  These  conditions  may  receive  therefore  their  proper 
interpretation  in  prognosis. 

Pregnancy  and  the  puerperium  not  only  invite  the  attack  in  the 
first  place,  but  aggravate  it  when  it  has  already  occurred.  Women 
who  have  once  sufl'ered  are  liable  to  renewed  attiick  at  these  times. 

Finally  something  of  the  prognosis  may  be  determined  by  a  knowl- 
edge of  the  nature  of  the  cAuse  as  revealed  by  examination  of  the 
blood.  Simple  endocarditis  has,  as  stated,  barring  accidents  and 
complications,  for  the  most  part  a  favorable  prognosis.  In  septic  en- 
docarditis the  prognosis  of  an  individual  case  is  influenced  by  the 
various  factors  just  described.  Septic  endocarditis  has  in  a  general 
way  the  prognosis  of  sei)ticoomia,  of  which  i)roceas  the  endocarditis 
is  to  be  regarded  as  a  localization  in  the  heart.  The  prognosis  of 
septicaemia,  as  determined  by  the  cause  thus  revealed,  becomes  evi- 
dent from  the  results  of  the  studies  of  Sittraann,  mentioned  above. 
Of  the  23  cases,  16  ended  fatally.  The  fatal  cases  included  all  the 
streptococcus  infections,  6  of  the  11  staphylococcus,  4  of  the  6 
pneumococcus  and  the  mixed  infections. 

So  long  as  endocarditis  remains  free  of  complications,  especially 
of  embolic  processes  in  the  lungs,  gangrene  of  the  lungs,  suppurative 
pleuritis,  and  sinus   thrombosis,  the  prognosis  is  not  very  grave. 
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die  mx>6rv(^ution  nf  these  grave  complicAtioQs  does  not  toake  the 
prognauB  necessarily  fatal.  Here,  too,  much  depends  upon  the  local- 
izfttioQ  nf  the  leaion.  Thus  Fnientzel  tlet'liirea  that  he  never  knew 
»eft»«of  septic  endocarditis  complicated  by  thrombus  of  the  sinus 
petrasas  or  a  pyJephlehitis  whicli  did  not  terminate  fatally.  There 
is  DO  doalH,  however,  that  cases  do  recover  from  uncomplicated  septic 
mdoearditis  marked  by  sucli  distinct  and  violfot  chills  as  to  simulate 
isternultent  fevor.     Cautley  reported  a  recovery  in  such  a  case. 

Tre-vtment. 

Tb<*  treatment  of  acute  endocarditis  resolves  itself  into  addresa  to 
thfr  anderlyin^  and  originating  malady  and  relief  of  tlie  sy  tnptoms  on 
the  jmrX  of  the  heart.  The  most  essential  thiny  is  rest.  For  the 
moat  part  the  rest  is  secured  by  the  fact  that  the  patient  is  already 
OOOfiiMTil  to  lied  by  the  original  disease.  Where  the  process  develops 
iusitliously  rest  is  eciually  im]>ortant  in  the  acute  period  of  the 
Endo^'anlitis  affects  the  valves  l>ecauae  of  their  activity. 
Best  of  the  body  and  re^t  of  the  heart  gives  comparative  rest  to  the 
talTM.  The  first  iufecttou  of  the  eudfX'ardium  is  usually  attr-nded  by 
eaEntement  of  the  heai*t.  This  excitemeut  should  not  l^e  increased  by 
osareiM  t*i  the  (Kxly.  The  nervous  mechanism  of  the  heart  is  an  ex- 
oeedioKly  fine  and  complex  re^latory  apparatus,  which  enables  the 
heart  U^  luljost  its  action  with  tlie  KJ^jitest  nicety  to  the  wants  of  the 
body.  It  enables  the  heart  also  to  adjust  itself  to  its  own  needs  iu 
«f«ry  iwrticular.  Any  outside  interference  with  this  process  is  likely 
to  be  meddlesome  and  mischi*'Vous.  During  this  jjeriod  the  heart 
nLould  b(^  let  alone.  Irreparable  damage  may  lie  done  by  overstimu- 
hkdoo  at  this  time. 

The  Jieart  is  sparetl  exti'a  effort  also  by  cAre  as  to  the  diet  and  by 
attention  to  the  secretions.  Milk  is  the  best  food.  Where  milk  ia 
obj«>«!tioDable  it  may  be  substituted  by  malte<l  milk.  In  the  presence 
esi>oci«ll.v  in  connfH.'tiou  with  disturbance  of  the  stomach,  the 
iliet  will  BUlfice.  Milk  may  be  diluted  one-half  or  one-third 
SeJtzor  water.  The  diet  may  l>e  restriotetl  for  a  few  days  to  the 
ItniclB  of  farina  or  oatmeal.  The  roum  should  be  well  ventilated,  the 
body  sbonid  be  lightly  but  warmly  clothed  that  the  lungs  and  skin 
iy  throw  do  extni  work  upon  the  heart.  The  patient  should  be 
R  far  as  may  l>e  iu  a  (^uiet  room,  that  the  emotions  may  not 
Ecil<Ml  or  fatigue  experienrod  from  tlm  intmsion  of  perhaps  well- 
ling  Init  ignorant  and  officious  visitors. 
Addreas  to  the  originating  malady  applies  especially  to  rheuma- 
The  «.alicylat4*s  have  almost  a  specific  control  over  this  disease. 
lift  (act  there  can  be  now  no  doubt,  though  the  mode  of  action  of 
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the  remedy  is  not  at  all  clear.  So  loug  na  the  true  nature  of  rbeama- 
tism  is  unknown,  it  is  idlt*  toHpeculaU*  tuincf^ruingthe  ju'tiun  of  reme- 
dies used  in  ita  relief.  Meanwhile  we  may  1>e  HatiBtied  with  the 
clinical  resultH.  For  many  years  there  was  much  idle  K|)eculatiou  con- 
cerning the  action  of  (juinine  in  the  cure  of  malaria.  So  soon  as  the 
nature  of  muhiria  waadi^termined,  experimentation  became  direct,  and 
it  waH  soon  ascertained  ilint  (juinine  kills  the  cause  of  malaria  in  the 
blood.  Whether  the  salicylatcH  cttntrol  rheumatiHiu  by  reason  of 
antimycotic  properties  or  whether  they  act  an  antitoxins  ciinuot  be 
declared  at  the  present  day.  The  fact  that  the  administration  of  the 
remedy  must  l)e  continued  for  some  time  to  jirevent  recuri*ence  after 
the  tii-st  ejects  of  the  diseiise  shall  have  been  controlled  s]»i'aks  fur 
a  direct  piirasiticidal  action.  As  in  the  case  of  syphilis  and  malaria, 
it  would  appear  as  if  the  cause  of  the  disease  were  secreted  to  make 
iiTUpti<m  from  time  to  time  into  tho  blood,  and  as  if,  after  immediate 
effects  havel>een  obtained,  immature  stages  of  development  refractory 
in  treatment  still  romnin  in  the  body.  As  the^e  stages  reach  matu- 
rity the  i*eniedy  must  l>e  used  anew. 

Rheumatic  endocarditis  calls,  therefore,  for  the  use  of  the  salicy 
latea  to  jugulate  or  curtail  the  rheumatism,  or  at  least  to  mitiga 
the  severity'  of  the  individual  attack.  Unfortunately,  tlie  salicyla' 
depress  the  action  of  the  heart.  They  must,  thereff)re,  be  used  with 
caution,  antl  the  extreme  doses  which  may  be  demanded  in  the  treats 
ment  of  acute  rheumatism,  both  (o  ultexaatt^  the  suffering  and  prevent 
the  extension  of  the  disease,  are  not  justiiiable  when  the  complica- 
tion on  the  part  of  the  heart  has  already  set  in.  Thesjilicyhitc^  are, 
therefore,  of  more  value  in  the  pro[diylaxis  than  in  the  treatment  of 
endocarditis.  Nevertheless  some  of  the  salicin  comjiounds  may  be 
used  in  the  acute  stage  of  endocarditis,  es)>ecially  in  the  presence  of 
fever,  and  they  ar«  actually  indicated  in  cjises  of  reuewetl  attjicks  of 
rheumatism  to  prevent  the  extension  of  disease  in  the  heart.  So» 
too,  the  salicylates  jire  distinctly  indicated  when  it  is  known  that  the 
disease  is  produced  by  the  pneumococcus.  The  dose  of  the  sodiuoi 
salii'vlato,  for  instance,  may  be  graduateil  from  five  to  ten  grains  every 
two  to  four  hours  during  the  acute  stage  of  the  disease  in  the  presence 
of  fever.  vVnything  like  an  excessive  dose  punishes  the  i^tieut  In- 
weakening  the  action  of  the  heart,  and  by  producing  profuse  sweats 
M'hich  may  lend  to  it  dangerous  collnjwe.  To  ])revent  these  accidents 
it  is  advisable,  therefore,  to  administer  the  salicylates  with  some 
aromatic  tincture  or  in  connection  with  a  tenspoonful  of  gooil  whiskey 
or  brandy  and  to  stop  short  always  of  toxic  signs,  ringing  in  the 
ears,  nausea,  vertigo,  etc, 

A  moderate  amount  of  palpitation  may  be  let  alone  as  part  of  the 
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jttstiiig  actioD  of  the  heart.  Should  the  palpitation  become 
iligliwiniiifi  or  the  uctiou  of  the  heart  fi^row  too  tumultuous,  it  may  ba 
eontrolled  aafely  and  not  uuvileasaiitly  by  the  applicutiou  of  cohl,  es- 
pecijdl>*  iu  the  form  of  compreHnes  M'ruug  out  of  cold  water.  Some- 
fttniM  m  nuld  doae  of  pheuacetin,  k^b.  iii.-v.  at  bedtime,  qnieta  ex- 
oeBoive  actiou  nud  secures  reHtorative  sleep. 

Au y  nnlinary  amouut  of  jMiiu  may  be  relieved  in  the  same  way  by 
a  anudl  dose  of  phenacetiu,  or,  if   more  severe,  by  broken  doses  of 

^DoTp^'rt  i>owd«^r,  two  <»r  three  fO'aiuH,  reppate*!,  if  necesRury,  every 
two  ur  thrw  hours.  The  latter  may  be  convenieutly  yiven  to  a  child 
iu  tbe  form  of  a  syrup.  It  would  be  a  very  exceptional  cjise  of  endo- 
psr  *  -  >  which  the  pain  would  be  so  severe  as  to  call  for  the  use 
b(  .     lite. 

Stimulauta  are  to  be  used  with  caution.  In  the  presence  of  dysp- 
mtaa,  '  -.  coldness  of  the  extremities,  resort  may  l>e  had  to  the 

oae  of  I  the  dose  of  gtt.  v.-xv.  or  of  that  preparation  of  ether 

kaown  as  Hoffmann's  anodyne,    in  double  this  quantity.     Some- 
Cbne  a  teaspoouful  of  brandy  tjuiekly  restores  a  failing  heart.     A 
cap  of  black  coffee  may  have  the  same  effect;  or  the  coffee  may  be 
fortified  witli  brandy.    A  cup  of  strou^  tea  with  a  teaspoonful  of  rum 
y  lie  a  i9ul>»titute  f<»r  tijose  who  prefer  tea.     In  the  i)resence  of 
UfMie  or  of  lieart  failure,  restoration  may  be  more  (luickly  reached 
ly  tbe  anlKutaneous  iDJectiou  of  caffeine  grs.  ii.-iii,,  especially  of 
ium  l>enzortte  or   of  the  sodium  salicylate  of  caffeine.     A 
Uiick  8iimpism  mjide  of  fresh  mustard  and  warm  water  and 
applied  over  the  whole  ])recordial  region  is  not  to  be  despised  in 
tfaoM  ciee«.     A  da^giuK  heart  is  l>etter  held  up  in  the  long  run  by 
Jigitalia  in  the  form  of  the  tincture  ^tt.   v.~x.  every   two   to  four 
hoars.     This  remedy  is,  however,  to  be  use<l  with  great  caution  and 
goi'id  judgment  iu  acute  endtx-arditis.     Digitalis  is  a  sharp  sword 
which  cuts  i>ot]i  ways.     It  may  easily  overstimulate  a  heart  strug- 
lelin^;  to  ref^ulate  itself. 

In  ail  cases  of  He]>tic  endocarditis  search  must  be  made  for  the 
nuwA  of  the  infection,  that  the  endocardium  be  not  continually  fed 
tmm  some  se]>tic  c4-utre.  Thus  the  scientific  treatment  of  endocar- 
ditis niAy  rpfiolve  itself  into  the  operation  of  curetting  a  case  of  endo- 
oietrhifl.  of  treatment  by  deep  injection  of  an  internal  urethritis, 
pniataLitis,  or  cystitis ;  of  treatment  of  tuberculosis  of  the  lungs  by 
climata,  iTeosote  and  tuberculin ;  of  treatment  of  osteomyelitis  by  the 
AUteciiou  *4  KQppuratiug  Ixme,  etc.,  etc..  etc.  In  the  absence  of  any 
■pecific  addross  to  the  cause  of  the  disease,  it  is  wi.se  to  confine  the 
artojJ  trealtneut  of  acute  endocarditis  largely  to  the  recumbent  poe- 
tora,  tbe  applictttiou  of  cold,  and  the  reliei  of  pain. 
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For  the  rest  tlie  case  may  be  resigned  to  time,  awaiting  the  dis- 
covery of  specific  control  of  the  products  of  sepsis,  perhaps  through 
serum  therapy. 

Sclerotic   Endocarditis. 

(Atheroma;  Chronic  Endocarditis ;  Chronic  Valvular  Disease.) 

History. 

Our  knowledge  of  chronic  valvular  disease  antedates  that  of  acute 
endocarditis.  The  earliest  anatomical  observers  could  not  fail  to  rec- 
ognize the  gross  changes  produced  in  the  valves  by  deformities  in 
their  structure  or  by  the  more  or  less  extensive  deposits  of  £brin 
upon  their  surface.  As  already  stated  in  the  notes  on  the  general 
history  of  heai-t  disease,  valvular  lesions  were  recognized  by  the  old 
French  and  Italian  anatomists.  Vieussens  described  cases  of  scle- 
rosis with  insufficiency  of  the  mitral  valve,  and  Lancisi  and  Albertini 
saw  dilatation  of  the  cavities  of  the  heart.  Senac  (1749)  wrote  an 
elaborate  work  on  the  diseases  of  the  heart,  and  while  his  work  was 
accepted  by  the  great  masters  Morgagni,  Haller,  van  Swieten,  and 
Pringle  as  the  highest  authority  in  its  day,  it  failed,  because  based 
upon  pathological  data,  to  find  general  appreciation.  There  was 
still  too  much  of  a  tendency  to  construe  prominent  symptoms,  dysp- 
noea, dropsy,  etc.,  into  independent  diseases. 

With  the  discoverj"^  of  percussion  by  Auenbrugger  (1761)  and  the 
general  dissemination  of  this  discovery  by  Corvisart  (1811),  it 
became  possible  to  recognize  the  hypertrophy  which  sets  in  in  the 
course  of  valvular  disease,  and  in  1814  Kreysig,  of  Dresden,  devoted 
especial  attention  to  inflammation  of  the  lining  membrane  of  the 
heart.  The  knowledge  of  the  relation  of  the  symptoms  to  the  lesions 
in  the  earlier  decades  in  our  century  is  indicated  by  a  report  by 
V.  Rhyn,  which  reads:  " Hydrops  universalis ;  palpitationes  cordis; 
summa  anxietas;  mora;  cor  dextrum  hypertrophy  cum;  in  ventriculo 
sinistro  ossiiicacioues  valvularum." 

Laennec  (1828)  illuminated  the  whole  field  with  the  stethoscope, 
and  made  it  possible  to  localize  by  demonstrations  of  almost  mathe- 
matical accuracy  the  particular  valve  of  the  heart  affected — not  only 
that,  but  the  particular  character  of  the  affection,  so  that  scarcely 
any  disease  in  the  body  may  be  so  precisely  diagnosticated  as  lesions 
of  the  valves  hidden  deep  in  the  interior  of  the  body  of  the  heaH. 

Bouillaud  (1840)  now  established  more  accurately  the  causative 
relation  of  rheumatism,  and  Hope,  Williams,  and  Andral  made  im- 
portant contributions  to  prognosis  and  treatment.     Accurate  clinical 
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observationB  were  furnished  also  later  by  Anclral,  Fiorry,  Corrigan, 
Chomel,  Latham,  Walshe,  and  especially  by  Stokes,  whose  cele- 
brated work  on  "Diseases  of  the  Heart  and  Aorta"  was  published 
in  1854.  Andral  describes  the  process  of  thickening,  induration, 
shortening  of  tendons,  vegetation,  destruction  of  the  free  border  of 
the  valves,  perforation,  rupture,  etc.,  with  astonishing  accuracy, 
Stokes,  who  dwells  upon  the  symptomatology,  still  does  not  separate 
the  stenoses  and  insufficiencies;  but  Friedreich  (18r>5)  sharply  de- 
fines the  two  conditions.  Rokitansky  (1845)  made  numerous  con- 
tributions from  his  immense  field  in  pathological  anatomy,  and 
Skoda,  a  few  years  later,  refined  the  subject  of  diagnosiH  by  auHculta- 
tion  to  the  utmost  possible  limits.  Traube  (185(>)  made  especially 
plain  the  connection  between  the  diseases  of  the  heart  and  kidneys  to 
which  Bright,  as  long  ago  as  1827,  had  called  attention  in  his  epoch- 
making  work  on  tlie  subject  of  kidney  diseases.  Subsequent  con- 
tributions, concerning  especially  tlie  fiehl  of  etiology,  have  reference 
to  the  relation  of  the  infections  which  have  already  been  studied  in 
connection  with  acute  endocarditis. 

Etiology. 

Acute  endocarditis  may  subside  and  the  lesions  may  disappear  to 
leave  no  trace.  But  this  fortunate  termination  is  not  the  rule ;  cm 
the  contrary  it  is  rather  the  exception.  As  a  rule  tlie  inflammation 
becomes  chronic,  or  at  least  the  IcHious  which  have  l)een  left  remain 
to  produce  permanent  change  in  the  endocardium,  and  thus  perma- 
nently interfere  with  the  action  of  the  valves. 

The  most  common  cause  of  this  change  is  the  infiammation  which 
ressult  from  infection  and  whidi  has  been  studied  under  the  head 
of  acute  endocarditis.  Chronic  endocarditis  by  no  means,  however, 
always  results  from  the  acnt*^  form  of  the  <lisease,  or,  at  least,  it  may 
be  said  tliat  eudcK-arditis  developH  at  tiiues  so  insidiouHly  as  to  have 
escaped  observation  in  the  acute  stage. 

Proof  of  the  septic  nature  of  this  endocarditis  is  furnished  in  the 
general  infection  wliich  Hon»etimes  occurs  in  the  course  of  the  scle- 
rotic form.  Thus  Paulns  roport^nl  the  case  of  a  woman,  aged  twenty- 
seven,  who  had  Kuff*»red  from  a  mitral  lesion  for  eleven  years  and 
was  then  seized  without  any  known  cause  by  a  relapse  of  acute  endo- 
carditis with  8e])tico-pyfpmia  wliieh  destroyed  life  in  the  course  of  five 
months.  In  this  case  the  Stai>hylocoocus  allms  was  cultivated  from 
the  vegetations  on  the  valves.  In  a  second  case  a  man,  aged  fifty, 
(lied  of  se]>sis  which  had  developed  from  a  valve  lesion,  tlie  exist- 
ence  of  which   had    not   been   appreciated    by    the  i)atient.     The 
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streptococoiw  wa«  culfcivated  from   old  vegetations  on  the  valves  in 
this  case. 

Further,  not  all  oases  of  diseases  of  the  valves  by  any  means  pro- 
ceetl  from  eudocarditis.  Alteration  of  struotui'e  and  interference  of 
action  are  caused  with  gi*eat  fi'e<iuency  also  by  atheroma,  that  is,  by 
those  processes  which  in  the  arteries  are  distinguished  as  arterii> 
sclerosis.  Those  ])roces8es  are  not  considered  ns  iudaininatory  ;  they 
are,  more  strictly  speaking,  degenerative  processes.  They  are  even 
more  insidious  in  their  onset  and  develoimiont.  Although  they  are 
considered  as  degenerations  they  may  not  l^e  8ei>aratod  from  the  in- 
fections, but  they  belong  rather  to  tlie  chronic  tlian  the  acute  infec- 
tions. So  eudocarditis  is  known  to  be  an  expression  of  an  acute 
infectious  process,  while  utlieroma  miiy  Iki  said  to  l>e  a  result  of  a 
chronic  infectious  process. 

The  influence  of  particular  diseiisee  and  the  relation  of  the  various 
diseases  in  the  development  of  this  complication  have  lx*en  suffi- 
ciently studied  under  acute  endocarditis.  Thus  it  has  beon  shown 
that  acute  endoc^arditis  in  its  simple  form  occurs  most  frequently  in 
connection  with  acute  rheumatism,  pneumonia,  tuberculosis,  while 
endocarditis  of  septic  form  may  result  from  any  of  these  pi 
but  does  occur  more  frecpiently  in  cv>nnecti*.)U  with  the  various  infec-" 
tions  of  septico-pyiemia.  In  most  cases  the  endocarditis,  whether  of 
simple  or  sej>tic  form,  may  l)e  distinctly  recognizeil  in  the  course  of, 
or  Jis  a  sec^uel  to,  some  of  these  infections,  so  that  when  the  condition 
becomes  chronic  in  the  heart  the  nature  of  the  affection  will  Itave 
been  already  estaldished.  It  is  known  then  tlxat  chronic  eud(H*arditis 
develops  in  certain  eases  directly  from  the  acute  f(jrm  of  the  disease, 
while  in  other  cjises  it  is  introduced  by  the  same  cauHeH  more  in- 
sidiously and  is  i-ecognized  only  when  the  disease  has  already 
become  chronic.  The  majority  of  cases  of  chronic  endocarditia 
develop  from  the  lighter  form,  for  the  simple  reason  that  m* 
cases  of  the  lighter  form  survive,  while  most  cases  of  the  septic  foi 
succumb.  Chronic  valvular  disease,  in  so  far  as  it  results  froi 
eudocarditis,  sliows  the  lesions  which  belong  to  the  simple  form  of 
the  disease  or  the  conditions  which  result  from  subsequent  change 
in  the-se  lesions. 

But  chronic  valvular  disease  by  no  means  depends  exclusively 
upon  endocunlitis  of  any  form.  Characteristic  lesions  are  produ< 
also,  as  stated,  by  atheromatous  changes.  Montault,  as  long  ago  as' 
1H31,  reported  a  case  of  inflammation  of  the  internal  membrane  of  the 
heart  in  a  patient  a^^ed  seventy -three,  which  reads  much  like  the  ap- 
peariince  of  an  atheromatous  ulcer.  The  symptoms  were  those  of 
Ubthmn  and  chronic  brcjuchiiis.     On  uutopHV  a  remarkable  alteration 
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ihe  interual  surfaoe  of  tLe  cavities  of  the  heart,  which 
"covered  with  a  deposit  of  a  matter  like  pus." 
Tbe  factor  of  highest  iiuportauce  iu  the  dovelopiiieiit  of  uthonitna 
is  age,  »o  that  the  lesioua  of  the  valves  which  result  from  endocar- 
ilitia  are  discovered  more  frequently  iu  vouth,  the  period  of  the  prev- 
aleivie  of  the  acute  infectious,  while  the  diseases  of  the  valves,  which 
result  from  atheroma,  occur  uifmi  commouly  in  Uilvuuce<l  life.  Atlie- 
romA  is  a  process  which  shows  itself  most  frequently  in  the  aorta  and 
flxteodfl  tbence  by  mere  continuity  of  structure  to  involve  the  aortic 
vmltfM,  £ml<K'arditiA,  as  has  l)een  shown,  expends  itself  mainly  upon 
tbe  mitral  \alveSt  so  that  affection  of  the  mitral  valves  is  more  com- 
mon  iu  yontii  and  of  the  aortic  vnlves  in  ape.  It  is  needless  to  state 
that  eitlicr  process  may  exten«l  fiom  one  set  of  valves  to  the  other 
and  that  in  the  more  exceptional  case  the  changes  of  endocarditis 
aukX  he  found  in  the  aortic  valves,  whiL*  the  changes  of  athen>ma 
mar  lie  found  in  the  mitral  valves.  So  lesif»ns  of  the  mitral  valves 
a7«  found  especially  between  the  ages  of  ten  and  thirty,  of  the  aortic 
talveB  between  the  ages  of  thirty  and  fifty  years. 

EDdocarditis,  as  already  stated,  may  be  purely  mural,  but  it  is 
oolv  in  tbe  exceptional  case  that  the  valves  escaxi6-  Ou  the  other 
atheroma  is  more  frequently  confine<l  to  the  aorta  or  other 
as.  Tlie  escai»e  of  the  aortic  valves  in  individual  cases  under 
prooess  of  atheroma  is  counteracted  to  a  considerable  degree  by 
tBTotvsment  of  the  vessels  of  the  heart  itaelf  iu  the  atheromutouB 
ehaage. 

Atheroma  is  a  peculiar  hyaline,  fatty,  and  chalky  degeneration 
extends  from  the  aorta  to  involve  the  valves  at  the  base  of  the 
The  process  is  the  same  in  essence  as  that  of  arteriosclerosis 
ttuB  Maaller  vessels.  In  fact  atheroma  is  said  to  be  the  arterio- 
aeJeroais  of  the  aorta  and  heart.  Athen>matous  change  is  always 
foond  somewhere  iu  the  iKuly  in  advanced  life,  and  is  not  infre- 
qoeotlr  precipitated  by  the  conditions  which  hiusten  the  changes  of 
'ially  by  alcoholism,  syphilis,  hard  work.  Icad-poison- 
uit.  Thus  it  is  sometimes  present  at  a  period  as  early  n» 
a#ce  of  thirty-five  years. 
In  the  study  of  the  etiology  of  chronic  valve  disease,  mention  at 
least  must  Iih  made  of  the  efTt*ct  of  the  stniin  which  the  valves  suffer 
niMler  increAs«>»l  pressure  of  the  blotMl.  The  effect  of  strain  is  e9i>€" 
anally  to  he  ol»erved  in  cases  of  prolonged  muscular  effort  and  as 
tl»0  rr«u)t  of  arteriosclerosis,  Bright's  distMiso,  etc.  Trauma  may  be 
tbe  final  cause  of  valve  lesion.  Thus  a  powerful  muscular  effort  may 
Ifiacl,  uiwh^r  the  strain  of  distentitm  of  the  heart,  to  ru]^hire  of  a  ten- 
cord  or  severance  of  a  valve  from  its  counei;tiou  at  its  base. 
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Such  an  accident  is  only  likely  to  occur  when  the  cord  or  valve  strac- 
tore  has  been  weakened  by  previous  disease,  as  by  an  attack  of  endo- 
carditis. It  is  easy  to  undei'stand  how  the  rupture  of  an  aneurysm 
might  lead  to  the  same  incompetence.  Aside  from  the  influence  of 
toxins,  which  may  directly  induce  degenerative  change  or  indirectly 
interfere  with  the  nutrition  of  the  endocardium,  the  valve  may  be 
stretched  in  places  or  sufifer  solution  of  continuity,  and  the  lesion 
may  be  repaired  by  cicatricial  tissue.  Such  cicatrization,  scleroses, 
or  fibroid  degenerations  invite  the  localization  of  endocarditis, 
become  the  seats  of  colonies  of  micro-organisms  or  deposits  of  fibrin 
from  the  blood,  or  more  readily  undergo  that  subsequent  hyaline, 
fatty,  or  chalky  degeneration  which  constitutes  the  atheromatous 
process. 

Most  cases  of  endocarditis  leave  permanent  lesions;  all  the  cases 
of  atheroma  leave  lesions  which  are  permanent,  so  that  through  one 
process  or  the  other  valve  diseases  are  not  infreciuent.  But  statistics 
vary  greatly  according  as  they  are  derived  from  revelations  in  the 
dead  room  or  from  diagnoses  at  the  bedside.  Valve  disease  is  often 
latent  in  life  and  in  many  cases  is  recognized  only  upon  the  post- 
mortem table.  Thus  Dittrich  finds  valve  disease  in  5  per  cent., 
Forster  in  11.3  per  cent.,  Chambers  in  17  per  cent,  of  cases. 
Baynaud  made  an  average  of  11  per  cent,  from  different  statistics 
including  7,347  autopies.  Duchek,  who  made  his  estimate  from  bed- 
side examinations,  put  the  i)roportion  at  2.4  per  cent.  Sex  makes 
but  little  difference.  Atheromatous  changes  in  the  aorta  are  more 
frequent  in  the  male  sex.  Affection  of  the  mitral  valve  is  said  to  be 
more  frequent  in  the  female  sex. 

Heredity  is  an  essential  point  in  the  etiology  of  all  forms  of  heart 
disease.  It  is  noticed  that  heart  disease  occurs  with  especial  frequency 
in  certain  families.  Not  that  any  particular  form  is  transmitted  or 
that  the  disease  is  especially  congenital,  but  that  there  is  a  disposi- 
tion in  the  greater  excitability  of  the  uervouH  system,  the  heart  being 
influenced  by  lighter  irritants.  The  tendency  to  arteriosclerosis  is 
certainly  distinctly  transmitted.  Moreover,  certain  families  are  es- 
pecially predisposed  to  rheumatism  and  some  of  them  to  grave  forms 
of  the  disease.  Then  certain  individuals  affected  with  rheumatism 
show  no  disposition  to  endocarditis.  On  the  other  hand,  in  other 
families  the  disposition  is  distinct.  In  some  families  attacks  of  scar- 
let fever  and  diphtheria  are  followed  by  heart  disease  more  commonly 
than  in  others  (Rosenbach).  Venturi  details  the  symptoms  of  heart 
disease  in  two  cases,  sisters  whose  mother  and  aunt  (raother*s  sister) 
had  died  of  the  same  affection.  In  both  the  ancestors  there  was 
combined  affection  of  the  mitral  and  aortic  valves,  and  also  stenosis 
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ibe  tricospid  orifice  wliii^h  was  evideutly  li  congenital  lesion. 
Soholt  elicited  in  245  {KitieutH  affected  with  valve  lesions  affection 
of  ooe  ur  B^venil  raeuilterH  of  tlie  same  family,  in  the  ascending  or 
dwranrlintf  line,  5^  times. 

As  to  the  £r<M)iinncy  of  affection  of  the  different  valves,  later  ob* 
only  sul^tantiate  the  statistics  furnished  by  Ormerod  (18/>1) 
id  on  autupsy  in  801  oases  of  chn  mic  valve  disease : 
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Btfttiflticfl  of  Wcr  date  have  been  abundantly  cited  under  acute 
litis.  Here  luay  be  mentioned  fur  the  sake  of  completeness 
the?  maltiide  collection  of  Parrot,  who  ft>uDd  valve  lesions  in  the 
liicki  heart  in  but  57  of  1,058  cases.  The  i*elative  frequency  of  affec- 
tioB  ol  the  various  valves  was  as  follows:  Mitral  621,  aortic  380, 
triduipid  46,  pulmonary  11. 


Morbid  .\>'atomy. 

The  chan|.r«fl  which  the  valves  undergo  in  endocanlitis  have  been 
aently  di'Sorii>ed  in  the  chapter  on  acute  endocarditis.    The  prf>c- 
become  more  extensive,  and  in  many  cases  additional  ilep<isits 
p.»-    .- .  I  .  olmn^cs,  mark<rd  especially  hy  shriukj^^o  and  indura- 
tioa,  .;  --U  tlie  chronic  form.     The  cell  tissue  becomes  thicker 

and  more  ojiaiiue.  The  thmmbi  which  constitute  the  mass  of  the 
ftyeCfttiou  Itecome  condensed,  lose  some  of  the  reddish  color, 
inurv^  gray  or  white,  ami  lose  something  of  the  exul)erative 
or  caulitlower  appearance  of  the  fresh  deposit  to  become 
denao  and  tihroid  in  characti^r. 
It  ta  the  fibroid  defeneration  which  esf>ecially  characterizes  the 
chronic  indurative  change.  The  connective  tissue^  which  has  in- 
rtv^msd  !»>  proliferation,  now  undergoes  shrinkage,  and  the  process  is 
fiaciliftaied  by  the  f/u*t  tlmt  tlie  veKsels  l>ecome  obliterated  and  thus 
hMrtmi  the  retrrtgressive  change.  Tlie  lines  of  junction  at  the  closure 
of  the  ralven.  being  subjcct«»d  to  the  greatest  ntrain.  cspoci*dly  under- 
go this  Hbmid  chutige.  Tliirkruing  begins  in  this  n*giou  Hometimos 
to  taveme  the  valve  as  a  tendinous  cord,  but  HrKUi  to  extend  to  iu- 
»olf»  m  Kieaier  or  less  amount  of  all  the  tissue  of  the  valve.  Umler 
tb«  prooetta  of  cicatrization^  contraction  takes  place,  the  valve  shrinks 
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and  is  no  longer  able  to  close  the  oriiice.  This  incompetency  is 
more  especiaUy  hastened  by  the  fact  that  the  fibroid  change  involves 
also  the  muscular  tissue  as  at  the  auriculo-veutricular  oriiice.  The 
muscular  tissue  in  this  region  may,  therefore,  no  longer  contract  the 
orifice  from  the  circular  or  ovoid  to  the  more  slit-like  opening  neces- 
sary to  effect  perfect  closure.  Moreover,  the  same  process  involves 
the  chordee  tendineso,  which  also  become  thickened  and  shrunken, 
and  may  thus  forcibly  restrain  the  valves  from  perfect  closure.  Not 
infrequently  apposed  valves  l>ecome  agglutinated  so  as  to  i)revent 
their  perfect  adaptation  to  each  other  or  to  the  sides  of  the  heart. 
The  mitral  valves  may  in  this  way  be  converted  into  a  funnel  whose 
sides  are  more  or  less  adherent  to  the  wall  of  the  heart  or  bound 
down  by  tough,  inelastic  tendinous  cords. 

The  atheromatous  process  subsequently  undergoes  necrotic 
change,  and  the  surface,  which  was  at  first  covered  with  a  tough  yel- 
low plate  of  hyaline  or  even  chalky  matter,  is  now  changed  into  an 
ulcer  filled  with  grauulo-fatty  diffluent  matter,  which  has  given  the 
atheromatous  process  its  name.  Where  this  necrotic  process  is  ex- 
tensive, it  may  cut  through  the  whole  substance  of  a  valve  to  lead  to 
rupture  or  perforation,  or,  as  the  attenuated  tissue  yields  under  the 
strain  of  the  blood  pressure,  to  constitute  aneurysm  of  the  valves. 
The  same  atheromatous  process  may  affect  the  substance  of  the  heart 
or  the  aorta,  or  it  may  affect  the  columnie  camese  or  tendinous  cords 
and  lead  to  their  rupture  or  destniction. 

But  the  process  of  necrosis  need  not  necessarily  ensue.  It  is  at 
all  times  more  frequent  in  cases  of  septic  attack  under  the  iufiuence 
of  micro-organisms.  Sometimes  the  tissue  is  substituted  particle  by 
particle  with  deposits  of  the  lime  salts,  and  thus  extensive  plaques  or 
plates  may  be  developed  in  the  valves,  especially  in  the  aortic  valves, 
whereby  the  valves  undergo  a  process  of  calcificatiou.  Such  deposits 
may  be  seen  upon  either  surface  of  the  valve,  more  es])ecially,  how- 
ever, upon  the  aortic  surface  where  the  valve  bears  the  strain  of  blood 
I)i-es8ure,  sometimes,  however,  extending  through  the  whole  sub- 
stance of  the  valve  to  convert  the  entire  segment  into  a  rigid  mass 
which  can  no  longer  be  pressed  against  the  sides  of  the  aorta.  The 
tip  of  the  little  finger  may  then  be  introduced  behind  the  valve, 
which  is  felt  to  be  an  unyielding,  rigid  cup  of  bone  or  stone. 

All  these  processes  represent  various  stages  of  retrograde  degen- 
erative change,  which  takes  place  in  tissue  under  interference  with 
the  processes  of  nutrition.  The  initial  changes,  therefore,  are  to  be 
observed  in  the  blood-vessels.  The  intima  of  the  blood-vessels  es- 
pecially becomes  thickened,  the  nuclei  multi]>ly,  sometimes  with  de- 
velopment of  round  cells  in  the  wall  of  the  vessel,  and  thereupon 
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grmdnidlr  saperveues  tLe  hyaline  degeneratiou  under  which  the  mv&W 
of  tlio  vneaoJ  become8  thickoDed  aud  the  luiueu  coutracfcefl.  These 
ciiAXkKe<»  Are  to  be  found  in  nil  thi»  vessels  in  every  region  of  the 
hflUt,  iqohK  markedly  in  the  inner  layers  of  the  left  heart  where  the 
prooceseo  of  endocarditis  or  athen)ma  are  most  prouonnced. 

Bal  tbtf^fle  eh>inxe»  in  chronic  valve  disease  are  not  coufine<l  to  the 
endncardiani.  In  all  cases  disease  processes  are  found  in  all  parts 
iif  Uw  heart.  There  may  be  no  macroscopic  but  there  is  always  mi- 
croooopic  I'vidence,  in  accumulation  of  round  cells  and  the  implica- 
tion  of  th«  smaller  vosHels,  of  more  or  less  pericarditis,  and  in  all 
caam  fhtsre  ia  alteration  in  the  muscle  substance  of  the  heai-t  itself. 
Tli'  M  of  the  muscle  fibre  is  found  in  every  sta^e  of  intiam- 

ma'  ,;"nerati(in,  from  accumuhitiouH  of  ^^annla^  matter  with 

alioiulaiiee  of  pigment  to  substitution  by  fat  granules  and  hyaline 
digonermtioD. 

The  heart  muscle  tibres  show  an  albuminoid  opacity  which  gives  to 
the  heart  mn8<:lo  a  peculiar  grayish-yellow  color  and  a  faint  lustre  pre- 
nedinit  the  marked  changes  of  fatty  degeneration.  The  muscle  cells 
appenr  as  if  duMt4Hl  nver;  the  striation  beconips  less  distinct.  It  is 
f«peciaUy  the  pajfillary  muscles  aud  the  ti*al>eculie  which  show  these 
lesioiis.  The  peculiar  condition  tdsewhere  nieiitioutxl  as  "fragmen- 
tation,** firnt  de«cril»e<l  by  Tedeachi,  if  pi*e«ent  anywhere  is  8ho^vu 
alwayH  in  tlie  jiapillary  muscle  of  the  left  heart,  (^streich  insists 
that  the  separation  of  fibres  which  Incomes  apparent  on  the  surface 
nf  section  does  not  take  |il;u'e  at  the  line  of  the  cement  snltstiiuce  but 
tfmfC<»oii  the  cell  body,  leaving  the  nnclens  on  one  side,  and  he  holds 
with  T.  K<^cklinghaufienthftt  the  cntulition  is  a  preagonal  phenomenon. 
\ui  Aufrecht  is  not  willing  to  so  consider  it,  as  he  saw  it  in  most 
tiMiti*  form  in  a  cane  of  dilatation  of  the  right  ventricle  without 
►verable  CAUse.  Browic:^  considers  the  condition  to  l>e  the 
kte  cause  of  death.  Israel  was  unable  to  produce  it  in  his 
•sperimeots  of  subjecting  tlie  loft  ventricle  to  high  pressure  with 
',  Attributing  it  U*  a  lesirui  in  the  musculature  such  as  is  8<?eu 
i»jit  atrophy.  Israel  r<'f)ealedly  found  fragmentation  sharply 
limited  U>  dimeminated  areas  of  fatty  degeneration. 

Cluuiges  in  the  ganglia,  bf^sidcs  thoso  already  descril>ed,  were 
by  KasD6>EOW  in  seven  cases  of  acute  endocarditis  frt>ni  various 
I  and  in  foarti^n  cases  of  chronic  valve  disejise.  These  changes, 
whidi  were  quite  uniform,  were  tlie  occurrence  of  round  cells  lietwccn 
thff  nsra  cells  and  within  the  capside  of  the  ganglion  cells,  swelling 
and  cell  proliferation  of  the  endothelium  of  the  cjipsnle,  and  albumi- 
aotd  and  fatty  degeneration  of  the  [irotoplasm  of  the  ganglinn  cells. 
diiieftae  procMS  eitended  directly  out  from  the  valves  to  the 
Vou  IV.— 18 
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aniiulus  iibrosus.  The  superior  ganglia  were  affected  partly  from 
a  perirartlitis  or  au  acute  iuflamtuatioii  of  the  walls  of  the  puliuonarv 
arterv  Hueh  as  is  naid  to  occur  in  pDeujiiouia»  auJ  partly,  oa  in  thrs 
cases  of  sepsis,  by  embolism  (Roether). 

These  degenerative  chanK**s  result  from  defective  nutrition  midnr 
the  action  of  toxius  from  the  iufectious  proceHses  tliemselves,  and 
under  mechanical  arrest  of  the  circulation  from  sclerosis  of  the  cor- 
onary veHsel.s.  The  heart  suhntfince  wastes  under  these  pnK*es8f«, 
|'i>;nient  Tuatter  accumulates,  au<l  the  hejtrt  Hhows  the  chauges  of 
brown  atrophy.  Side  by  side  with  these  processes  may  be  olwerved 
fibroid  de^^enerations  in  the  ftirm  of  interstitial  sclerrtsis  and  changes 
of  muscular  tissue  into  amyloid  matter.  The  processes  of  art**rii)- 
Rclerosis  and  atheroma  may  entirely  obliterate  bninches  of  the  coro- 
nary artery  and  lead  to  softening  of  the  muscular  structure  of  the  heart, 
myomahuua,  which  may  in  turn  eveutuat4»  in  aueurysm  and  nipture. 

The  connective  tissue  undergoes  a  distinct  hyperplasia  and  a<!ca- 
mulates  in  masMcs,  especially  about  the  vessels.  AVith  the  cicatriza- 
tion of  this  tissue  the  heart  shows  tlie  signs  of  a  genuine  ciiThosis 
originating  in  tlie  peri-  and  endocardium.  TheAe  changes  in  the 
muscle  structure  of  the  heart  itself  account  for  the  differences  in  the 
symptomatology  of  valve  lesions.  The  incompet4*ncy  of  the  heart, 
aa  will  be  seen,  does  not  depend  so  much  upon  the  valve  which  is 
affected  or  even  upon  the  extent  of  the  affection  of  the  valve,  as  u|>od 
the  condition  of  the  heart  muscle. 

Further  changed  are  detailed  under  myocarditis,  hypertrophy, 
and  fatty  degeneration. 

The  ordinary  means  of  determining  insufficiency  or  stenosis  post 
mort]8m  are  defective  and  unreliable.  The  method  of  determining 
competency  at  the  aut<»t>sy  by  pouring  in  water  jtroves  nothing  defin- 
ite, for  valves  that  might  cl(*se  under  such  conditions  may  remain 
open  under  the  greater  x*i'<'ssui*e  of  tlie  blood  in  life  or  in  the  pn^- 
ence  of  dilatjitiou  of  the  aorta.  Insufficiency  of  the  mitral  valve,  for 
inHtauc*e,  is  usually  estjiblishod  on  autopsy  by  opening  the  left  auricle 
and  iM^uring  into  it  a  certain  "pmntity  of  water.  The  water  penetrates 
to  the  left  ventrich*  under  the  influence  of  gravity ;  the  ventricle  is 
then  seuced  in  Ixitli  iiands  and  firmly  squeezed.  Insufficiency  is 
considered  to  be  established  by  the  fact  that  the  water  pasaes  Iwick 
in  the  auricle  instead  of  issuing  entirely  into  the  aorta.  Another  way 
is  to  introduce  a  quantity  of  water  into  the  left  ventricle  by  means  of 
a  syringe  or  elevated  funnel  with  a  rublier  tulv*.  Insufficiency  is  es- 
tablished in  the  sa»iie  way  by  refiu\  of  wattM*  into  the  auricle. 

But  the  p*'uetrati*>n  of  water  in  the  dead  heart  does  nnt  prove  in- 
competency in  life,  as  the  conditions  in  life  are  very  different    The 
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noMuhr  tissue  of  the  loft  ventriclB  forms  ii  kind  ot  sjihiiu'tfir  which 
it  an  extremely  important  factor  in  the  closure  of  the  valves,  and 
there  ift  uo  knowing  jiftcr  *lcath  the  rn|)acity  of  the  muHcuhir  tisane, 

power  of  the  iwipiUary  muaclos,  the  true  size  of  the  cavities,  etc. 
is  may  be  more  easily  decided  because  of  the  stifTness  of  the 

res  and  apparent  narrowing  of  the  passaKe.  But  a  valve  may  l>o 
Lbickeijeii  iu  high  dt^gree  and  may  still  have  remained  competent  and 
ahown  no  signs  of  insufficiency  of  any  kind  in  life.     The  <Uiiiculties 

dveo  greater  with  the  aortic  valves,  for  entirely  calcified  valves 
hare  shown  no  8ij;ns  of  insufficiency  in  life  while  relatively  per- 
fect ralres  may  have  shown  distinct  si^ns.  Somewhat  more  satisfac- 
Itiry  is  the  metluMl  l>v  measureiueut  which  may  reveal  a  dilatation 
of  the  orifice.  The  circumference  of  the  mitral  orifices  is  in  man  122 
mm.,  in  woman  93  mm. 

The  capacity  of  the  left  ventricle  was  determined  by  Legallois,  by 
tbr  amanut  of  mercury  by  weight  which  it  would  contain,  at  lO.HH; 
that  of  the  right  ventricle  at  11.72.  Bizot  determined  the  size  of  the 
left  Teutricle  as  78  mm.  iu  height  by  122  mm.  in  breadth,  while  that 
of  the  right  was  84  mm.  in  height  and  HT)  mm.  iu  breadth.  The  fact 
that  ih^  right  rentricle  had  a  greater  capacity  than  the  left  was 
known  to  Hipp(X'nit*:»s. 

The  ventricles  in  the  healthy  adult  during  quiet  action  discharge 
ahoot  250  c.c.  ]>er  second,  or  15  litres  i>er  minute.  This  rpiantity  is 
diieharged  h\  the  left  ventricle  into  the  aorta  and  b\  the  right  ven- 
tridB  inUi  the  pnbuonary  arteries.  C(mi|>eusation  is  sjiid  to  bo  per- 
fect when,  uotwithstiiutling  the  defect,  about  the  same  (luantity  of 
is  diachargetl  as  before. 

The  ftraieral  outlook  of  a  case  of  valve  lesion  may  be  ai^preciated 
fmn  the  character  of  the  affection  of  the  heart  muscle,  as  ]>rolifem- 
tkxia  of  connective  tinaue  are  usually  of  progressive  chanw^r.  The 
arhythmia.  dysputra,  and  early  exhaustion,  as  well  as  some  of  the 
lOlic?  aymptoms  which  show  themselves  iu  heart  disease,  may  be  ac- 
R]>auti*d  fiir  by  the  nature  of  the  changes  in  the  heart  muscle  itself. 

The  hrtiirt  muscle  is  found  in  valve  lesions  in  a  state  of  hypertro- 
phy  which  is  sometimes  extreme.  In  fact,  there  is  no  disease  in 
w1 '  '  "'  «  nlargement  of  the  lu^art  l»ecomPs  so  great.  It  is  easy  to 
an'  1  tiie  hy]»ertrophy  which  devt^lops  in  the  face  of  an  ol>- 

irtaclp.  It  is  the  same  as  that  whi<*}i  occurs  in  any  hollow  mnscular 
tiMnw.  aa,  for  instint-e.  in  the  stiimach  behind  a  constricted  ]>ylorus 
or  in  the  bladder  behind  an  enhirged  prostate  gland.  Diamid  and 
R05  made  tliny^t  (il>servatious  of  this  hy|)6rtrophy  in  the  heart  by 
KyHii||  the  aorta  with  u  slip'l(H>p  ligature  and  drawing  the  ligature 
or  leaa  tight.     The  heart  waa  connected  by  means  of  au  appa- 
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ratus  to  a  recording  drum,  so  that  its  movements  could  be  distinctly 
registered.  In  these  observations  it  was  seen  that  with  increased 
pressure  within  the  ventricle  the  wall  expands  in  diastole,  that  is, 
the  heart  becomes  dilated.  But  with  increase  of  work  thrown  upon 
the  heart  by  tightening  the  ligature,  the  fibres  do  not  shorten 
to  the  same  extent  so  that  all  the  blood  is  not  expelled  in  systole. 
Consequently  hypertrophy  is  always  preceded  by  some  degree  of  dil- 
atation. Hypertrophy  is,  therefore,  always  eccentric.  There  is  no 
such  thing  as  concentric  hypertrophy,  and  the  cases  so  regarded 
have  turned  out  to  be  contractions,  especially  in  connection  with  post- 
mortem rigidity.  Sp  soon  as  this  contraction  subsides,  it  is  seen 
that  the  cavity  of  the  ventricle  is  larger  than  in  the  normal  heart. 
So  long  as  there  is  no  dilatation  there  is  no  regurgitation  and  no  in- 
creased work.  Conse<iuently  there  is  no  hypertrophy.  It  is  only 
when  the  muscle  begins  to  flag  in  its  force  and  fails  entirely  to  expel 
its  contents  that  dilatation  occurs  with  relative  incompetence,  and 
its  consequence,  eccentric  hypertrophy. 

Whether  the  hypertrophy  which  occurs  in  these  cases  is  to  be 
ascribed  mainly  to  increase  in  the  size  of  pre-existing  cells  or  actual 
increase  in  the  number  of  cells,  is  a  question  which  has  already  been 
discussed  under  the  general  subject  of  hypertrophy,  where  the  con- 
clusion was  reached  that  the  bulk  of  evidence  speaks  in  favor  of  the 
actual  increase  in  the  number  of  cell  elements.  Adami  attributes 
this  increase  not  so  much  to  a  new  growth  as  to  a  splitting  up  or 
division  of  pre-existing  fibres.  This  author  calls  attention  to  the  fact 
that  the  heart  muscle  is  not  a  single  cell  but  is  the  result  of  the 
fusion  of  several  cells  into  an  individual  unit,  so  that  it  is  easier  for 
the  fibres  of  the  heart  muscle  to  split  up  into  independent  territories 
without  derangement  of  function  than  in  the  case  of  cells  composed 
of  isolated  units.  ^ 

In  whatever  manner  accomplished,  there  is,  as  stated,  no  form  of 
hypertroi)hy  so  great  as  that  which  occurs  in  valvular  disease.  The 
hypertrophy  may  be  confined  to  certain  parts  or  may  affect  all  parts 
of  the  heart.  As  the  hypertrophy  is  the  result  of  increased  work,  it 
begins  behind  the  obstacle  and  then  extends  to  involve  successively 
other  parts  of  the  heart.  But  the  obstacle  which  is  offered  is  not 
always  immediately  behind  the  valve  affected.  The  increase  in  size 
affects  the  muscle,  not  from  an  anatomical  but  from  a  physiological 
standpoint.  Thus  in  the  case  of  the  most  common  form  of  valve 
lesion,  mitral  regurgitation,  the  first  effect  is  not  felt  in  the  left  ven- 
tricle. On  the  contrary,  the  left  ventricle  may  undergo  atrophy 
rather  than  hypertrophy  because  it  has  less  work  to  do.  The  blood 
in  this  case  is  dammed  back  into  the  left  auricle,  and  here  is  felt  the 
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first  affect  (jf  inoreosft  of  work.  The  left  auriclo  uudei*goe8  some  ile- 
gree  of  h5i>ertrophv,  but  the  capacity  of  the  auricle  in  this  direction 
us  weftk.  Blood,  therefore,  accniuulate^  iu  the  hmgs  to  throw  extra 
work  npon  the  ri^ht  ventricle.  Here,  tlicrefore,  the  first  distinct 
eiiLirgeiii**ut  ensues,  and  this  hyixati'opLy  of  the  right  ventricle,  so 
it  may  still  ovprcome  the  ol)stacle  iu  the  blnod,  is  said  to  be 
tory. 

Bot  hypertrophy  of  the  heart  is  not  to  bo  looked  upon  as  a  mere 
uaecluuiical  process.  It  is  always  to  be  borne  in  mind  that  the  heart 
19  (XNislnicted  for  the  1>euetit  of  the  tisKues  of  the  whole  btnly.  The 
reJation  is  not  the  other  way  as  it  is  commonly  put.     The  heart  is 

tlie  bixly ;  the  bod.>  is  not  for  the  heart.  Tissues  have  a  way  of 
114:  known  their  wants  to  tlie  heart,  and  tlie  heart  lias  a  way  of 
iiAg  known  its  capacity  t<i  the  bmly.  These  mutual  wants  are  ex- 
ihrongh  the  nervous  system.  The  heart  is  stimulated  iu  its 
action  to  iucrease^l  frequency  or  fort^e  by  the  demand  of  the  tissues. 
On  tfao  other  biind,  the  heart  may  send  ont  depressing  influences, 
which  ]ower  the  blood  pressure  in  the  distant  vessels  and  thus 
relieve  the  work  of  the  heart. 

It  18  a  well-known  fact  that  insufficiency  in  the  action  of  a 
valve  is  uior«  common  than  steno.sis,  and  that  the  most  extreme  hy- 
pertrophies are  found  in  the  face  of  an  insufficiency.  It  may  l>e 
readily  onderstooil  why  the  heart  assumes  such  enormous  dimen- 
aiom  ib  cases  of  insufficiency,  say  at  the  aortic  valves.  The  extreme 
hypertniphy  in  these  cases,  which  makes  the  heart  of  man  assume 
•oiD6tking  of  the  proi)ortionB  of  that  of  the  ox  (corbovinum)  does 

resalt  from  the  increased  stimulus  of  the  impact  of  blood  as  it 
hack  from  the  aorta  through  iucomi>etent  valves  into  the  left 
wntrirle;  the  extreme  hyi>ertrophy  is  partly  the  reBi>on8e  of  the 
heart  to  the  nrfLrent  demands  of  the  tissues,  which  are  in  this  lesion 
ao  imperfectly  supplied  with  blood,  and  partly  the  result  of  the  iu- 
liftMld  work  of  the  heart  sta^^ering  with  the  effort  of  forcing  blood 
through  VMwels  rigid  with  arteriosclerosis. 

SoiQotinieA  the  process  extends  directly  from  the  endocardium  to 
the  pericardium.  This  extension  is  more  likely  to  be  seen  in  cases 
of  aff«^ction  of  the  aortic  valve,  and  Striimpell  considers  it  probable 
that  the  excitants  of  tlie  disease  pjtss  directly  from  these  valves 
throQith  the  wall  of  the  veAsels  to  the  f>oricardium  to  produce  the 
daiifserotifl  complication  of  pericarditis  (Fleischer). 

Whaliwer  may  1m^  tht?  character  of  the  cause,  infectious  or  degeu- 
Krative.  the  effect  ui»on  the  action  of  the  valves  is  the  same.  It  ren- 
dnrn  the  Ta]%*(M  iucot[i[K'U''ut.     The  lesion  may  l>e  of  such  a  character 

to  prareut  the  perfect  closure  of  the  valves  or  as  to  offer  obstacle 


198 


WHITTAKEU— DlKEASEB  OP  THE   mURV  AND    PEUlCARUtTM. 


to  the  oircolation  of  the  blood.  When  perfect  closure  is  prevented 
the  vulvea  are  said  to  be,  stttttn  nfricttt,  incomi^eteut  or  insufficient. 
They  permit  a  reflux  or  reKur^^itation  of  the  blood.  When  the  valvew 
or  the  orifict'K  are  so  affected  as  to  offer  obstacle  to  the  circulatiou  i»f 
the  blood  they  are  said  to  be  stenotic.  They  constitute  the  lesions 
which  are  called  obstructive.  Either  of  these  conditions,  insuffi- 
ciency or  stenitHin,  may  exist  alone.  Not  infrequently  they  coincide, 
that  is,  the  lesion  may  be  <>f  such  a  (character  as  to  make  the  valves 
incomi>etent  and  at  the  saim*  time  otFer  obstacle  to  the  circulation  of 
the  bh»od.  Such  a  lesion  constitutes  a  combined  insufficiency  and 
obstruction. 

Finally*  the  valves  may  be  incomi>etent  entirely  independent  of 
any  sifjn  of  inflammation  or  infection.  The  valves  of  the  heart  are 
retluplications  of  the  endf>cardium.  They  are  tense,  resilient,  yield- 
ing structures,  but  the  capacity  <»f  extension  to  secure  jwrfect  adajitii- 
tion  is  limited.  The  line  of  apposition  of  the  valves  in  }>erfect 
closure  lies  at  some  little  distance  from  their  free  murgins.  There- 
fore any  marked  increase  in  size  of  the  oriticf  makes  the  valves 
incompetent  entirely  U>  close  the  orifice.  It  will  l>e  rememln^red  also 
that  tlie  onfice  itself  changes  shape,  adjusts  the  valves,  so  to  apeak, 
at  the  proper  time,  to  effect  a  proper  closure.  Any  weakness  in  the 
action  of  the  muscles,  iiuy  dilatation  of  the  chaml>erfl  of  tlje  heart 
may  thus  render  tlie  valves  incom (letent.  An  insufficiency  of  this 
kiml  indi^pendent  of  any  niiinifost  disease  or  chnn^e  in  the  endiicar- 
dium  is  said  to  Ije  a  relative  iusuflicieucy.  This  relative  insufficiency 
may  occur  to  any  valve  or  set  of  valves,  but  does  occur  most  fre- 
quently, as  will  bo  seen,  with  the  triciisi)id  valves. 

The  coutlitiou  of  the  various  organs  under  the  stasis  of  valve 
lesions  and  the  processes  of  infarction  from  eml>olism,  are  studied  in 
connection  with  the  svmiitomatology  of  the  disease. 

Symptoms. 

Sclerotic  endocarditis  may  be  entirely  without  symptoms. 
Chronic  valvular  disease  from  other  cause,  as  from  utliei*oma,  may 
l>e  likewise  latent.  Where  the  disease  is  confined  to  the  wall  of  the 
heart  it  may  show  nf>  sIkh^'  Thus  exclusively  mural  lesions  are 
discovered  usually  only  ui^on  autopsy.  Sometimes,  however,  thmm- 
botic  masses  from  the  interior  of  the  heart  are  washed  into  the  circu- 
lation to  make  known  the  pre-existence  of  the  affection  in  emlndizji- 
tion  of  important  structures.  Some  of  the  cases  of  sudden  aphasia 
or  afxiplcxv  witli  Iieiuiplevriji,  rertain  cases  also  of  embolism  of  the 
retina,  lun^,  spleeu,  or  kidneys,  are  founil  to  lie  due  to  tliis  cAUsr. 
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^aecideuts  nre  rare  in  this  comlitiou,  purely  mural  lesious 

a. 

But  even  caees  f»£  valve  affection  niav  escajie  recognitif^u  during 
life.  Where  the  diHease  pniceKK  is  inaidious  and  where,  under  gotid 
uatritiou,  hypertropLv  is  tiuirkly  eHtublished  and  thorou^^hl^'  sus- 
fcained,  the  valves  theuiHelves  may  show  nn  signs.  Perha^ts  it  is  more 
tram  to  say  that  in  the  absence  of  apparent  or  obtnisive  signs  no  sub- 
piciim  is  entertaiueil  of  the  existence  of  valvular  disease.  How  fi-e- 
(|Oit*ntlv  this  condition  is  the  case  is  Ijest  illustrated  in  the  statement 
ol  4iir  Andrew  Chirk,  so  often  cited,  concoraing  iiK4  rases  of  valvular 
disMMO  which  8howe<1  no  symptnuis  which  would  attract  attention  to 
Ibfl  he&rt  for  a  period  of  fivp  years.  Further,  all  cases  sliow  exacerba- 
tioQfl  and  nunissions.  During  the  remissions  tliere  may  be  periods 
of  quiescence  in  which  an  examination  not  too  critical  may  fail  to 
ilft«<*lod6  any  U-sion  of  the  valves.  But  even  a  critical  examination 
at  tbe  banda  of  competent  observers  may  discover  no  characteristic 
■iiena.  LctoTuis  reported  a  case  of  valvular  disease  witliout  mur- 
Biiirs ;  Watney  sevfral  cases  of  mitral  disease  without  murmur ;  Gaird- 
orr  a  case  of  mitral  stenosis  witliout  heart  murmur;  Cryan  a  case  of 
i-xtreme  contractirin  of  the  tricuspid  iiiid  aortic  orifice  unattended  by 
pffwiyalolic  murmurs;  Bristowe  a  case  of  old  standing  disease  of  the 
aortic  and  mitral  valves  with  hyi>ertrophy  and  dilatation  of  the  heart, 
which  apjieared  t«>  have  imnluced  no  inconvenience  until  a  short  time 
bv^fciTO  death.  Caustjitt  rejiorted  a  case  of  insidious  development 
nf  bf>Art  disease,  liemoiThage  from  the  lun^^s,  and  general  hydrops 

ortly  l»efoiv.  death;  (m  autopsy  there  was  found  an  absence  of  a 
ft  €tf  the  aortic  valve,  chalky  concrement  ui)onthe  ai»rtic  valves 
ng  8tent>sis  and  insufficiency,  with  dilatation  of  the  left  van- 
hemorrhagic  infarction  of  the  lungs.  The  existence  of  other 
diweaiM^  may  completely  mask  the  heart  disease.  Girandeau  fonnd  in 
A  mnnber  of  cachectic  patients,  who  had  succumbed  to  some  chronic 
diM^fie.  wnberations  on  the  endocanlium  which  had  given  rise  to 
ptmrtically  no  symptoms  at  all  during  life.  The  stajihylococcus  was 
ilMDOiMtrateil  in  the  lesion  in  throe  cases,  and  in  two  tuberculous 
paftifinto  this  ol»«erver  demonstrateil  by  inoculation  the  presence  of 
teb<»rcU*  bacilli  in  (connection  once  with  the  stjiithylococcus  and  once 
with  tbe  Bftcillns  coli.  Finally,  Vickery  reports  twelve  cases  of  heart 
diiHue  msiifipected  on  account  of  long  latency  of  symptoms. 

N^v  -<.  tliese  latent  ca8<'8  are  excei)tional.     Valvular  disease 

rtteahi  .l  ..  .ly  a  rule,  by  distinct  signs.  The  symptoms  of  chronic 
valmbir  dinease  are  general  and  local.  The  general  signs  are  to  be 
Trirmnl  father  to  the  condition  of  the  myocardium,  which,  as  stated, 
H  alwa^  >^  rnt  tre  or  less  affected  in  all  cases  of  valve  disease.     The  local 
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8}'mptomB  ou  the  i>art  of  the  heart  itself  jjermit  of  a  ditigtiudia  being 
mode  with  the  gn^itost  nccuraoy  in  inoHt  (uiHeH. 

Certniulv  in  by  no  nieaiia  a  small  numljer  of  cases  the  suspiciouti 
of  the  practitioner  are  excited  by  tlie  failure  iu  the  general  health. 
The  tirst  thing  that  is  noticed  is  the  diminution  in  the  vif{or.  Work 
which  was  before  undertaken  with  zest  now  iHX'omeH  n  drag;  the 
patient  in  op])re8B6d  with  monotony'.  There  is  a  sense  of  languor 
and  weariue88  and  a  tendency  to  sleep,  which,  however,  ia  broken  by 
distnrbeii  dreams  and  from  which  the  i>atient  awakens  comparatively 
unrefreshed.  There  is  at  the  Bame  time  a  corresponding  abatement 
ID  the  physical  health.  The  patient  feels  himself  disinclined  to 
effort,  becomes  easily  fatigued.  Any  unusual  effort  brings  ou  on 
attack  of  palpitation  and  panting  respiration  of  more  thau  ordinary 
severity.  Rest  also  does  not  bring  relief  so  soon.  Under  these 
changes  life  loses  its  zest.  The  jmtient  becomes  indifferent  or  ir- 
ritable. 

The  origin  of  chronic  valve  lesion  is  so  insidious  as  to  escape  ob- 
servation. But  nothing  is  more  importaut  than  to  know  as  nearly 
as  poHsible  when  the  dtsea^e  proct^s  begins,  as  the  couHen'utiuu  uf 
the  heact  depends  so  much  upon  protect]  i>u  against  exposure  luid 
abuse.  Patieiita  wlto  may  recall  a  case  of  rheumatism  or  other  iu* 
fection  which  stjimls  iu  some  etiological  relation  to  eudocanlitis  have 
some  advantage  over  others  in  whom  the  process  developH  withtjul 
known  cause.  The  atti^ntion  of  most  patients  is  directed  to  the  heart 
by  jmlpitatiou  and  pain.  These  symptoms  depend  for  the  most  part 
upon  nervous  di^^turbances  and  are  present  often  in  the  entire  alienee 
of  organic  lewiou.  Nevertheleas  they  do  occur  in  the  course  of  valve 
lesions,  and  in  these  castts  a  predominant  ])aiu  refers  rather  to  affec- 
tion of  the  aortic,  and  palpitation  to  affection  of  the  mitral  valves. 
Dyapncpft  also  l>elongs  nvther  to  the  mitral  than  af)rtic  valves. 

Most  of  the  lesions  are  mitral,  and  mitral  lesions  make  tliemselves 
manifest  sooner  or  latter  by  disturbance  in  tlie  circulation  in  the  lungs. 
This  disturlwince  is  preceded  by  stasis  and  is  attendwl  by  chaugrs  iu 
nutrition.  The  stasis  is  an  **t^tjisia,  iu  whit-h  process  the  cjipillaries 
bulge  and  actually  take  up  the  space  of  the  air  cells.  The  patient 
therefore  soon  becomes  short-winded.  The  condition  is  noticed  first 
on  exercise,  iu  the  taking  of  wliich  the  patient  pnnts  for  breath;  in 
fact,  he  must  often  stop  to  catch  his  brejith.  Of  course  the  element 
of  heart  failure  from  coincident  myocarJitis  plays  here  alno  a  promi- 
nent role. 

The  disturbance  in  nutrition  makes  itself  manifest  in  the  epithe- 
lium of  the  lungs.  It  probably  wejikms  ciliary  action  in  the  bron- 
chial tubes;  it  certainly  interferes  with  the  process  of  metabolism  in 
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the  loogA.  The  act  of  breathing  is  uot  a  mere  mechanical  process 
and  Dot  a  simple  diffusion  of  gases.  The  interchaugo  of  gases,  among 
»»tb«T  phenomena  which  take  place  in  the  lungs,  is  effected  by  co!n- 
plex  rhemical  processes  which  are  commonly  called  vifail,  and  the 
interfi^rence  with  the  circulation  not  only  disturbs  the  nutrition  of  the 
whole  IkkIv^  Iwuling,  as  stated,  to  the  accumulation  of  toxins,  etc., 
but  also  affects  the  nutrition  of  the  air  cells  themselves. 

Uvnce  it  is  that  an  individual  &ffecte<l  witli  heart  diseiise  so  easily 
cold.  The  patient  bikes  cold  on  every  exposure,  and  without 
iposnre.  Every  now  and  then  he  suffers  from  some  catarrhal 
which  distinguishes  itself  not  only  by  its  fre<jueucy,  but  by  its 
■y.  The  suspicion  of  incipient  tuberculosis  is  excited,  and  is 
fnrtlwff  strengthened  by  the  pallor  and  progressive  marasmus  of  these 
cases.  The  cough,  the  expectoration,  the  haemoptysis  which  some- 
tii?    -  vi,  seem  to  furnish  conclusive  evidem-e,  and  tu}>ercuIo8i8  ia 

oi4..  I'led  at  times  by  the  negative  results  of  reiM?ated  examina- 

tions of  the  sputum.  It  must  not  be  forgotten  that  tuberculMis 
amy  develop  at  any  time  under  the  defective  nutriti(jn  of  heart  dis^ 
emae^  bat  it  may  be  remembered,  as  stated,  that  the  conditions  of 
h/penemia  w  hich  characterize  most  cases  is  but  little  favorable  to  the 
»meut  of  the  tubercle  bat'illus.  It  is  noticed,  however,  that 
lA  no  fever,  the  presence  of  which  is  characteristic  of  tubor- 
raloMa.  The  diagnosis  in  these  cases  is  sometimes  satisfiictorily 
flrtaUished,  it  may  l>e  sjiid  here,  ea-  adJurantihuM.  It  is  seen  that  the 
eAfturhal  iirocesses,  dyspua*a,  etc.,  disapiH'ar  quickly  utidor  the  use 
ol  di^lalis,  especially  when  it  is  combined  with  a  little  ij>ecac. 
Tlien  tuberculin  gives  no  rejictii>u  in  hejirt  <lisejise. 

It  ia  tHH?n  soon  that  the  blocxl-making  pnx'ess  is  at  fault.  The 
fM«t  losMi  the  hne  of  health,  l)ecome8  pale,  is  sometimes  puffed ; 
Ibe  rniicouft  membnmes  are  not  so  red:  the  whole  l>ody  is  not  so 
;  llie  feet  easily  become  cold.  Sometimes  there  are  chilly  sen- 
ticiDB  with  attacks  of  headache,  conditions  which  excite  the  snspi- 
c\i  "  ■  'hritis.  the  coexistence  of  which  is  not  infretjuently  actimlly 
^t.  1,     lutermgation  brings  out  the  fact  that  the  individual  baa 

been  snbje<;t  to  rheumatism  or  has  suffered  from  some  of  the  numer- 
of  se]>8is,  perhaps  many  mouths,  even  years,  l^efoi-e 
ick.  Tliere  may  be  as  yet  no  obtrusive  ph.\8ical 
U>  point  dirt^ctly  to  the  seat  of  the  disease,  so  that  the  physician 
MMDCS  ni>ou  the  lesion  in  the  valves  in  the  coarse  of  the  examina- 
tiuu  of  Uie  wh(de  IxkIv. 

The  French  Ti-riters  describe  a  physiognomy  which  they  consider 

the  various  forms  of  heart  lesion.     Tlie  mitral  facios  is 

venous,  congested,  and  blue,  while  the  aortic  is  more 
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distinctly  antemic  and  pallid.  This  physiognomy  is  seen  inon*  ob- 
pecinlly  iu  connect  ion  with  the  mitral  vilIvor  in  KtemMiH  uf  the 
anricnlo-vinitricular  orifice  and  is  present  in  insufficiency  only  in  ad- 
vanced cases  or  iu  those  oaHes  in  which  the  insufficiency  is  conipli- 
cated  hy  stenosis. 

Pallor  may  coincide  with  cyanosis  in  mitral  stenosis.  Cyanosis 
in  conjunction  with  the  icteric  tint  which  is  sometimes  seen  produces 
a  jiecidiar  characteristic,  almost  greenish  tinge.  Icterus  itself  souie- 
times  beconjes  extreme.  Icterus  occurs  in  connection  with  gastro- 
duodenal  cataiTh  and  stasis  iu  the  liver,  and  may  resnlt  in  extreme 
cases  from  al»s<irptiou  of  coloring  matter  from  the  lungs  in  hemor- 
rhagic infarction. 

In  anotiier  idass  of  cases  the  patient  complains  rather  of  the  lungs 
than  of  the  heart.  Thei*e  is  cough,  sometimes  with  hn^moptysis. 
There  may  be  chilly  sensations  with  sweats,  and  these  tilings  taken 
in  connection  with  the  h)ss  of  weight  and  auiemia  direct  attention 
ratfier  ti>  tuberculosis  of  the  lungs. 

In  still  another  class  of  crises  the  patient  directs  the  attention  of 
the  physician  more  especially  to  the  stomach  on  account  of  dysjiuptic 
signs.  Sometimes  the  symptoms  on  the  part  of  the  stomach  assume 
prominence.  Sometimes,  but  rather  in  the  advancnl  cases,  tin* 
anorexia  is  profound  and  there  is  an  absolute  and  niicouquerable 
aversion  to  every  kind  of  food.  In  other  cases  attention  is  C7ille<i  to 
the  kidneys  on  account  more  especially  of  the  excess  of  urea  with  the 
do^xisit  of  urates,  or  to  the  brain  on  account  of  vertigo  or  heatlache. 
As  ivlready  stated,  the  emlMilic  prtxiesses  may  be  the  first  symptoms, 
and  patients  have  actually  consult^'d  physicians  for  the  relief  of  erup- 
tions upon  the  skin  produced  in  tiiis  way. 

In  a  certain  chiss  of  cases,  further,  the  patient  consults  the  physi- 
cian on  account  of  (wlematous  t)ffusions  about  the  ankles,  <H)rn]ihiin- 
ing  of  the  feet,  that  the  shoes  are  tight,  especially  at  night,  while  the 
condition  is  not  to  be  seen  in  the  morning. 

Lastly,  a  large  uumlter  consult  the  physician  to  l.>e  relieved  of 
8ympt<jms  on  the  part  of  the  heart  itself.  The  patient  comjilains  of 
early  exhaustion,  [Mlpitation,  dyspncea,  etc.  It  is  true,  however^  as 
stated  elsewhere,  that  those  who  cfimplain  most  of  the  lieart  sf»ldom 
suffer  anything  more  than  nervous  disturbance.  Except  in  aggravated 
forms  or  in  the  last  stages  of  the  disease  the  subjective  symptoms 
rarely  point  directly  to  valvular  disease. 

The  pulse  which  is  instinctively  examined  first  furnishes  infor- 
mation of  decided  value.  So  long  as  comiiensatiou  is  perfect  the 
pulse  may  show  nothing  unusual  or  almormal;  but  as  comi>ensation 
ia  never  absolute,  there  are  times  in  which  the  pulse  offers^  even  in 
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Imttibfe  GAMeH,  ut  least  cormborative  evidenoe.  When  the  oomx>exi- 
Mtiott  bogimi  to  give  way  the  ]iuls6  becomes  irregukr,  shows  arhvth- 
mia,  or  in  still  Inter  sUigeH  flutters  under  doliriuiii  curdis.  Thns  in 
mitral  n»+;ar«itatioii.  which  is  the  most  fre<iueut  lesion  of  the  heart, 
tliv  pulse  may  show  no  alterntiou  for  a  long  tinie»  even  for  years. 
Wh<*n  a  change  is  seen  it  is  noticed  that  tlie  i>ulse,  while  perfectly 
regnlar,  is  rather  small  and  weak,  for  the  reason  that  the  left  ventricle 
loses  part  of  its  lilootl  by  rejj^iirjptation,  and  the  aorta  and  threat  ves- 
•ds  rwvi^'e  u  diminished  bkiod  supply.  This  condition  is  even  more 
marketl  in  a  case  of  miti'al  stenosis,  as  the  quantity  of  bhx>d  received 
by  th»i  left  ventricle  is  still  less,  more  of  it  beinj;;  retained  in  tlie  left 
auricle  at  tlie  time  of  the  beginninj<  of  the  systole.  In  stenosis  of 
amtic  valve,  the  ymlse  is  small  but  hard  and  incompressible, 
only  a  small  quantity  of  blood  is  expressed  under  the  ^ip'eat 
of  the  hvfiertrophied  ventricle  through  the  contracted  orifice. 
Tbe  pulse  in  these  aises  is  said  to  be  wiry.  Most  strikiuK  is  the 
poise  of  insufficiency  of  the  aortic  valve.  In  this  case  the  blood  is 
proijellctl  with  great  force  by  tlie  extreme  hyi»ertrophy  of  the  left 
v^^Btricl«^  oidy,  however,  to  fall  l»ack  again  suddenly  through  the  in- 
ODin[J«>teiit  valves.  Thus  the  arteries  are  subjected  to  sudden  disteu- 
tioti  and  M|ually  sudden  collajise. 

[el  reported  a  case  of  mitral  insufBciency  in  a  girl  agedtwenty, 
with  erxsipelas,  who  showed  under  light  )>sychical  excite- 
tbe  pulsus  bigemiuus.     Auscultation  of  the  heart  showed  that 
the  seecind  ctmtraction  was  always  marked  by  a  systolic  murmur  at 
tbo  apex  and  accentuation  oi  the  pulmfmary  tone,  while  the  first  sys- 
tole was  perfectly    normal.     Geigel    very  proiK-rly  cousidereil    it  a 
_    fnzkctiooal  insufficiency  due  to  weakuess  of  the  papillary  muscles. 
I  Popoff  observeil  the  pulsus  ditferens  in  several  cas(«  ol  mitral 

^h|l|ifl|iB  and  insufficiency.  As  this  symptom  was  oliservefl  in  cases 
^■vMncli  Uio  autopsy  showed  none  of  the  usual  causes  of  the  ]>u1suh 
dUTerasa  (aneurysm  of  the  aorta,  contraction  of  the  sulx'lavian  artery 
br  arterioBclerosis,  tumors,  etc.),  and  as  the  nmaller  and  weaker  jjulse 
VBii  always  fouitd  in  the  U'ft  radial  artt^ry,  Popoff  ascribed  it  to  a  com- 
proMion  of  the  left  snbclaviau  arter\  by  the  diluted  loft  auricle  aud 
dinti-iideil  pulmonary  artery.  Some  suppnrt  for  tliis  view  is  found 
in  tbe  fact  that  the  pulsus  differens  is  only  oncouutered  in  cases  when> 
the  b«iui*8  action  is  insufficient. 

Arhji'thmia  indicates  no  exact   condition    of   disease.     In  fact, 

arhytlimia  is  nft*»n  found  in  |>erfect  hcidth.     This  was  known  as  long 

Bgn  as  in  Galen's  time,  and  Prosper  Alpianus  and  de  Haen  were 

familiar  with  the  fart  that  arhytlitnia   may   ticcur  wlieu  there   i.s  no 

of  tile  heart  and  no  reiiex  iuduence  that  can  be  discovered. 


204  WHrrTAKER— DISEASES  OP  THE   HEART  AND  PEmCAItDIITM. 

The  alteruutions  iii  the  volume  of  tlm  i^ulne,  at  times  small  and  at 
times  laz:ge,  correspond,  accordiug  to  Nothmi^el,  with  alt^^nmtious 
iu  the  action  of  tLe  heart. 

A  venous  pultiu  is  sometimes  to  be  seen  iu  the  neck.  The  great 
veins  iu  the  neck  may  show  a  pre8>'st<iliu  swelling  iu  the  phy  aiohigiciil 
state,  M'liile  the  jiathologicuil  venous  pulse  shown  its  chief  suelliuf;  iu 
connection  with  the  syst^^le  of  the  heart,  conhtitutiug  the  true  veuoUj» 
pulse  which  is  characteristic  of  tricusj^id  insufficiency. 

The  hlood  itself  seems  to  lui  but  little  iiffected  by  valve  lesion. 
The  s|«icific  ^;ravity  is  usmilly  uoiuiul  or  is  but  little  reduced  (Ham- 
luerschlag,  Schmal/)  and  the  proportion  of  luemoglobiu  is  nearlv 
normal  iBaml^erger).  It  is  only  when  compensation  has  Ikecome 
greatly  disturl)ed,  esj>6ciaily  iu  the  j^resence  of  rehi]>ses  of  t'udocurdi- 
tia  attended  by  fever,  that  alterations  iu  the  blood,  leucocytosia, 
poikilocythjeinia,  may  l»e  4ibHerved,  Oertel  finds  the  Vihx>d  hydnemic, 
l^aniln^rger  tinds  it  ins])isscited  in  the  stage  of  broken  com|>ensation 
and  in  degree  accf>rding  to  the  amount  of  venous  stasis. 

The  physical  signs  are  much  more  positive,  though  a  certain  train- 
ing ill  pliysical  examination  is  mn^essary  to  elicit  tliem  and  appreciate 
them  properly. 

Ejcatnlnafion  of  Valve  Lesions  of  the  Heart . 

Tlie  examination  is  made  l>e8t  with  the  upper  half  of  the  body  en- 
tirely disrolxsd.  Such  examinations  apply  of  course  only  to  the  male, 
and  it  is  partly  on  this  account  and  i>artly  for  other  obvious  reiisons 
(mammary  glands,  panniculus  adiposus.  etc.)  that  the  study  of  heart 
disease  is,  as  a  nile,  so  much  more  satisfactory  iu  the  male  sex.  It 
was  the  reserve  imposed  by  the  sex  in  a  patient  of  considerable  om- 
himjmint  which  leil  Laennec  to  roll  up  a  piece  of  gold-l)eat^r\s  skin 
iu  tlie  form  of  a  tube  and  interpose  it  between  the  ear  and  the  chest. 
This  was  the  birth  of  the  stethoscojie  which  practically  laid  open  tlie 
interior  of  the  heart  and  illuminated  its  deepest  recesses.  The 
putieiit  should  st4ind  op^H^site  a  window,  facing  a  good  light,  or  if  too 
ill  should  lie  semirecumbent  in  bed  with  the  shonldei-s  well  raised. 

lusjiection  sometime-s  reveals  at  a  glance  general  dro]>8y  or  a  lot*al 
UMlema,  especially  uf  the  lower  extremities.  Sometimes  a  light 
cyanosis  of  the  face  l>etrays  the  character  of  the  diseAse.  Iu  Imd 
cases  of  exhausted  ht^art  the  strained  efforts  of  re8j)irfttion  marked 
by  tlie  action  of  the  auxiliary  muscles,  by  the  play  of  the  alie  nasi, 
indicate  the  weakness  of  the  heart,  which  is  also  depicte<l  iuthe  paUcff" 
and  anxiety  of  the  face.  The  tliorax  in  the  region  of  the  heart  may 
bedistendeii.     This  vauUiug  of  the  chest  or  voussip-t  is  to  be  observed 
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odIv  in  the  ease  of  the  yoang  where  the  thorax  l»  Rtill  resilieut.  No 
Amount  of  hTi>ertrophy  may  bulge  the  chest  of  an  adiilt.  Moi-oover, 
lht«  cifDiiitioD  18  not  fre<|nently  obsorveil  even  in  childhood,  and  when 
invseDt  is  rutlier  indicative  of  jiericrtrdial  etfnsiou  tlmn  hyiK*rtn»phy 
ol  U»ft  Lt^rt.  The  i^yn  of  the  exauiiuer  HCArcheH  the  client  for  the  Hitu- 
Ati«  '  '  I  .'  aj>**x  stroke.  The  hwHtion  of  the  apex  conveys  valuable 
iti('<  >  It.  Auv  dittlocutiou  of  the-  H|>ex  is  noticed  at  once  as  the 
fixtnl  point  from  which  to  define  the  outlines  of  the  heart.  Under  the 
h>|»ertropLy  whirh  thn  heart  uudergoHH  in  chronic  valve  diHouHe, 
tLc  A]i«*x  tH  usually  diskkc^it^^d  downward  and  to  the  left,  soiuetimeN 
tt  Ltr  lu  tbo  left  as  the  axiUary  line.  Boraetinies  the  stroke  of  the 
heart  is  unuHiially  light;  sometimes  it  is  entirely  invisible.  On  the. 
oib»T  hiiud,  it  way  l»e  too  strong  so  that  the  whole  precordial  region, 
the  whole  thorax,  even  the  whole  body,  may  be  visibly  agitute<l  by  the 
pp"  '  *  tiitiiofllic  heart.  Insftectiou  reveals  also  the  distention 
ftfiw  lug  of  vessels  in  the  neck,  or  the  sudden  collapse  which 

orcure  After  dist4>uti(>u  in  tlie  arteries  and  veins. 

Palpation  perceives  these  changes  with  even  greater  nicety.  A 
Tmaltiii|(  iff  till?  chest  may  l»e  felt  when  it  may  not  l>e  seen  and  the 
apex  stroke  may  be  perceived  by  the  touch  when  it  may  not  be  a]>- 
tti  the  sight.  Moreover,  tlje  hand  applied  to  the  chest  may 
'appreciate  tlie  inijww't  of  the  whole  heart.  It  was  Conisart 
rboftnit  of  all  felt  the  frhntHttauenf  aiUiifr,  the  vibratory  thrill  which 
tit  th»^  fingerH  by  the  friction  nf  blood  over  roughened 
vibratory  thrill  is  felt  most  fre<|Uontly  in  olwtnictive 
lououfl,  though  it  is  sometimes  found  in  connection  with  insufli- 
cuaic^^.  i^lHviiilly  of  the  mitral  valve.  The  location  of  this  thrill, 
whether  at  the  base  or  the  apex,  is  to  be  distinctly  noticed,  with  the 
time  of  iia  occiirri'nce  with  relation  to  the  (ihiises  of  the  action  of  the 


'orcnssion  furnishes  even  mitre  valuable  signs.     Under  pereus- 
•um  t)>e  ontliues  of  the  heart  may  In*  tixed  with  a  certain  d^n'ee  of  ao- 
y.     It  is  notic^'d  that  (he  dnlness  extends  as  high  in  the  chest 
!the  He4V»ud  or  third  rib  and  I'eaches  over  t<»  the  right  beyond  the 
l|Cht  liorder  of  thi^  stflmnni.     The  outlines  of  dulness,  both  relative 
ilute.  may  U.»  trace<l  with  coloivd  crayon  and  sabaeqneut 
in  the  diameters  may  lie  followed  up  in  this  way. 
Tlie  tietemiinatiou  of  the  exact  outlines  of  the  heart  by  percussion 
■  V'^'     *^  and  is  often  impossible.     Distinction  has  hitherto  boej] 
■eu  the  rt'giou  of  absolute  dulnesH.  which  represents  tlie 
part  of  the  heart  directly  ajiposed  to  the  wiill  of  the  cheat,  and  relative 
dalnnw  which  represents  the  part  of  the  heart  which  is  covei-ed  by  a 
or  le«»  thick  layer  of  lung  tissue.     Piorry  distinguished  the 
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relative  dulneus  as  estetuliii^  one  and  one-half  to  two  incbo«  aImiyp. 
and  one  and  Due-luilf  to  oiio  inch  about  tlio  region  of  direct  application 
of  the  heart  to  the  wjdl  of  the  chest.  Williams  Hpeaks  of  thoshadiug 
off  of  the  heart  (hdmjsH  umier  the  lung  tiKsmi.  Meyer  frnra  his  aiia- 
ttjmieal  stiidieft  found  the  greatest  dilKculty  in  tiling  the  rbjhl  border 
of  the  heart.  Bamlx;rgor  entJibliHliod  it  at  the  right  border  <if  the 
Btornuui.  Ot^rhardt  fixed  it  an  an  irregular  line  beyond  the  left  border 
of  tho  stennirn  hiit  utner  ovwi  reaching  the  miildln,  t4»  say  nothing  of 
the  right  border.  Walshe  fixes  it  in  the  middle  of  the  Hteruum  from 
tho  fourth  to  the  sixth  rib.  Friedreich  declareK  that  it  is  only  in  ex- 
ceptional cHHesthat  it  reaches  theriglit  border  of  the  sternum.  Most 
writers  admit  that  the  sound  is  jjropugated  by  the  \ibrationH,  by  the 
peculiar  resonance  of  the  sternum  itself.  Ebstein,  who  usei.1  the  [>er- 
cussiou  paljtation  method,  found  the  resintance  of  the  heart  to  extend 
beyond  the  right  border  *)f  the  sternum,  Ewald  finds  the  right  Iwirder 
in  a  curved  line,  the  upper  end  of  which  reaches  to  the  cartilage  of 
the  second  rib,  the  lower  end  to  that  of  the  fifth  rib,  while  the  bottom 
of  the  arch,  whose  conc;ivity  is  directed  toward  the  right  l)order  of 
the  sternum,  lies  in  the  third  iutercotfital  space. 

The  same  difference  of  opinion  is  held  i-egarding  the  upper  Ixirder 
of  dulneaa.  Conradi  fixes  it  in  the  third  intercostil  space.  Meyer, 
Stiimpell,  and  Ko1»elt  declare  that  it  reaches  to  the  secouil  intercostal 
Bpa<*e. 

So  the  breadtli  of  tlie  heart  tlulness  is  variously  estimated. 
Striimpell  fixes  the  maximum  bremlth  in  the  fonrth  intercostal  space 
at  7  cm.,  Kobelt  at  lOJ  cm..  HecHe  at  11  cm.,  Schhiefke  at  15  to  17 
cm.  Meyer  declares  that  thf  dulness  in  the  third  inter8j)ace  varies 
from  "!{  to  6^  cm.  These  variatiims  are  sogreatas  to  have  led  8k<Kla 
to  estfiblish  no  exm^t  dimensions.  Nothing  shows  the  difft*rences  of 
opinion  better  than  the  statmnent  of  CVmradi,  mIio  dedan^d  that  in 
many  (^ases  he  could  find  no  trace  of  heart  dulnens,  as  the  heart  was 
everywhere  coven^d  by  tho  lungs.  Skrwla  wivrt  thjit  tlie  Hfmnd  in  the 
region  of  the  heart  is  never  perftH-tly  tluH.  Mattcrst<x'k  found  the 
heart  dulness  in  tho  same  individual  to  vary  at  different  times  of  the 
day . 

The  greatest  difiiculty  really  ^lertaius  to  the  fixation  of  the  leit 
border  of  the  heart,  whicli  is  least  constant  i>f  all,  as  it  is  so  variously 
overla]»i)etl  by  the  liugula  t>f  the  left  upper  lobe  of  the  lung  and  by 
the  distended  stttmach  with  its  Holid,  tlnid,  or  gaseous  contents.  The 
best  illastratiou  of  the  variation  of  the  volume  of  the  heart  or  the 
various  erttimati'S  of  IIm  volume  in  given  bv  Heitler,  from  whow*  ex- 
haustive Htudy  of  thiH  Hubject  mont  uf  these  points  an*  tjikeu,  in  tho 
cases  of  several  jmtients  wlio  had  visited  a  number  of  the  distin- 
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diuioiauA  of  Enroi)e,  some  iif  whom  lui&iutaiued  tlmt  tliern 
bvi»ertrophy,  while  others  declared  e<iually  positively  that  the 
't  vraa  pcrfectlr  uormiil  iu  ibi  diiuouHioim. 

For  aU  pnu-tirul  purpcweH,  therefore,  so  fur  as  percussion  is  con- 
l,  the  heurt  may  l>e  irouHidere^  euhir^ed  uuly  whc«u  the  duluess 
or  begius  upward  al>ove  the  third  rib,  to  the  right  when  it 
to  or  beyond  the  right  l)order  of  tlie  steruum,  and  to  tlie  left 
ftlong  the  line  of  the  ai>ex,  whose  situatiou  may  he  accurately  deter- 
adiied*  to  the  left  of  theuiaminillary  Hue.  There  is  no  lower  border, 
as  the  duUieas  of  the  heart  passes  directly  over  into  that  of  the  left 
lobe  of  the  liver  or  into  the  HoundB  whiih  L>eloug  to  the  stoiuach. 

Ai^coltatiou  furuishes  extremely  valuable  evideuce  in  the  alter- 
aftioDS  of  the  sounds  of  the  heart.  The  contributions  of  auscultation 
so  lavish  at  first  a.^  to  have  led  to  au  overestimate  of  this  means 
lis ;  so  that  in  the  reaction  which  followed  thei^  was  a  teu- 
(ieocir  to  depreciate  the  value  of  the  information  thus  obtained.  It  is 
acmwiimes  said  even  now  that  of  all  the  means  of  diagnosis  ausculta- 
tiuf)  faminhes  the  least  ponitivo  and  the  least  reliable  e^ndence.  This 
10  not  true,  however,  and  while  it  is  possible  to  bo  misled  for  a  time, 
rdally  by  tlje  S(Hcalled  inorganic  or  acciilental  mnrmui-H,  the  osti- 
kt<*  which  the  clinician  puts  \ii)ou  auscultation  is  indicated  by  his 
iniGae«]iate  ose  of  it,  brushing  away,  as  it  were,  all  other  means  at 
firet  in  his  instinctive  imimlse  or  eiigeruess  to  apply  the  ear  to  the 
cfaefit  to  listen  and  let  the  heart  s]»eak  for  itself. 

Tl»c  natural  sounds  of  the  heart  are  produceil  jjartly  by  muscular 
ion,  partly  by  the  collision  of  hl(»od,  and  pther  causes,  apex 
etc,,  but  chiefly  by  the  closure  of  the  valves.  As  the  sounds 
at  tbe  base  of  the  heart  are  ])rrKluced  almost  entii'ely  by  the  action  of 
tli«  raKes,  anomalies  revcaleil  by  auscnUation  are  here  of  more  pos- 
itire  value  than  in  tlie  case  of  sounds  at  the  apex.  All  uatui'al  sounds 
erf  thakoartare  very  chanu'teristic.  Th<»  first  sound  is  comparatively 
)oOK  and  sustained,  while  the  second  sound  is  short  and  abrupt.  In 
hta  MarrJt  for  imitation,  the  clinician  may  not  refuse  to  recognize  the 
DMUveas  of  the  sounds  ItM^  ditjtj*.  After  the  second  sound  is  the 
nuL  Tliis  siijueucc,  the  long  sound,  the  short  sound,  and  the  rest, 
ia  rRin^l^f  onler,  constitutes  the  rhythm  of  the  heart. 

Dwentwi  of  the  valves,  that  is,  lesions  of  the  valves  or  of  tlie  oiifices 
valres  close,  change  the  character  of  the  sounds  iu  every 
Me  way.  Lesions  may  exist,  as  statcnl,  and  still  not  greatly 
inteffefB  vith  the  action  of  the  valves.  In  such  oases  the  natural 
aomid  may  Ik*  but  little  or  not  at  all  affected.  On  the  other  hand, 
CXlHiaiT6  leAioDH.  an  tin*  nipture  of  a  valve  or  the  actual  severaitce  of 
A  aGgment  from  iiA  base,  entirely  destroy  the   mitural  sound  and 
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aubntitute  sometLiug  totally  different.  So  the  uuumalous  aouoilB 
vary  iu  every  degree  of  intensity  and  character.  Fre<niently  thtf 
sound  is  aoft  and  blowing,  like  a  whispered  *'«7/o."  Such  a  nonud  is 
said  to  constitute  a  blowing  murmur,  it  is  heard  oftenest  in  musculHf 
iuHufficiencies.  Sometimes  the  Hound  is  creaking  or  grating  like  the 
cniuohing  of  Rnow  or  like  tlio  croak  of  leather,  etc.  HometinieA  the 
sound  utrikeH  a  munical  note. 

MuriunrH  vary  al^o  in  iuitMmity  and  duration.  Sonietimea  they 
are  so  faint  that  they  may  be  discovered  only  by  a  traine<l  ear, 
H»imetim4»H  tliey  are  ho  loud  as  to  lie  a])pret'iated  by  every  one,  by  thi> 
patient  himself,  or  even  at  some  distance  from  the  body.  Sometimees 
they  l.'Lst  for  a  jieriod  that  is  almost  inappreciably  short,  sometimpt* 
th^y  are  prolonged  over  a  considerable  peri<xl.  Where  tendt»us  are 
ruptured  or  valves  are  split  or  torn  from  the  base,  the  sound  may  be 
prolonged  to  assume  something  of  the  cliai'acter  of  a  scream.  This 
is  the  bruit  jnaulcmvnt  of  the  French.  In  still  other  cases  thev 
maybe  present  <m]y  at  certain  times;  thus  exercise  of  the  body  in 
stimulating  the  heiirt  may  make  audible  sounds  which  were  too  faint 
to  be  heard  before.  On  the  other  hand,  in  thw  presence  of  tumuUuons 
irregular  action  of  the  heart,  all  the  sounds  may  l>o  confused  ami  in- 
distinct and  may  Im*  reudrred  ch^ar  only  when  the  heart  muscle  is 
toned  to  regular  action  l>y  rest  or  by  some  heart  stimulant.  Finally, 
it  must  Ih3  rememliered  always  that  all  sounds  become  more  or  less 
inaudible  as  the  heart's  action  l>ecomcs  more  and  more  weak,  so  that 
sounds  wliich  may  have  been  distinct  for  a  King  ^iuie  may  disa^tpe/ir 
entirely  snbfincm  viUv. 

As  th&se  sounds  ormurmuiH  are  pnxiuced  by  lesions  of  thevalveji 
or  orifices,  they  correspond  iu  time  to  phases  of  the  heart's  action. 
In  this  regard  estimate  is  taken  only  of  the  ventricle,  and  the  sound  is 
said  to  correspond  with  the  contraction  or  dilatation  of  the  ventricles. 
Thus  the  sound  is  heard  in  cf^nnection  with  the  systole  or  diastole 
of  the  ventricle. 

Sometimes,  as  stated,  the  stnind  actually  substitutes  the  natural 
sound.  In  other  cases  it  may  l)e  api>ended  to  it,  or  in  still  otlu  r 
cjises  it  may  precede  it.  So  sounds  are  said  to  be  systolic,  sulisystolir, 
and  presystolic  in  time.  The  same  limitations  apply,  though  with 
less  freipieucy,  to  the  diasti^)]e. 

Under  anything  like  a  regular  action  of  the  heart  it  is  iisnally  easy 
to  determine  whether  a  murmur  In^longs  to  the  systole  (»r  diastole, 
and  any  doubt  may  l>e  disjielled.  as  n  rule,  by  watching  the  pulsation 
of  the  carotiiU  in  the  neck,  by  apphing  the  lingers  to  the  pulse  dur- 
ing auscultatinu  (»f  the  heart.  i>r  by  feeling  the  apex  stroke  of  the 
heart     But  when  the  action  of  the  heart  is  irregular,  tumultuous,  and 
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TMeat,  or  when  ou  ILg  other  hand  it  is  feeble  and  Huttehnf^,  and  the 
palM  abowH  corrcspoudiug  irregultirities  or  vibrateH  like  a  looee 
H*  ^  >n  for  any  ro^ftou  tlio  iipox  sti'oke  may  not  1>g  felt,  it  is 

At  ult  or  impossible  t<>ditt'ereutiiite  the  diiistole.     But  it  is 

aliUl  times  importAnt  to  discover  the  existence  of  a  diastolic  murmnr, 
or  whether  any  faint  murmur  that  may  be  hoard  lielongs  wholly  to 
ibt?  Kvsiole  or  partly  to  the  diastole.  Sometimes  this  question  can  bo 
settled  by  appreciation  of  the  i)eriods  of  time  occupied  by  the  revo- 
IntioDs  of  tlie  heart.  Thus  invefitigations  have  shown  that  under 
normal  conditions  with  a  diminished  fretjuency  of  pulse  (60)  about 
thirty  |nir  cent.,  with  an  incrpAsod  pulse  (100)  three  per  cent,  of  the 
whole  rev<»lation  of  tlie  heart  l»elongH  to  the  systole,  and  that  the  true 
diafltolfl*  iu  reihu'cd  puLsc  occupies  tliroo-fourths  to  four-fifths,  ou  the 
averaf^e  aliout  oue-half  of  a  second,  and  with  a  higher  pulse  always 
ooe-ikird  of  a  second. 

Mvmars  vary,  as  stiited,  in  every  degree  of  intensity.  They  vary 
also  in  the  range  in  which  they  may  be  heard.  Sometimes  murmurs 
»n?  ciniti^  strictly  circumscril^ovl  alKint  the  region  of  the  valves  or 
orifioeA  at  which  they  occur.  Sometimes  they  are  widely  dissemi- 
tiatril  fmm  the  site  of  their  origin,  an<l  tliey  may  usually  be  traced 
into  th«  great  vessels  which  issue  from  the  heart.  Thus  a  murmur 
derwloped  at  tlie  orifice  of  the  aorta  may  \ye  heard  in  the  carotid 
arteries. 

Griffiths  descrilws  cases  of  wide  dissemination  of  sound  over  the 
csbeai,  and  IVderici,  Vanni,  and  Petrazzini  of  still  wider  over  the  Ixidy. 
Oddo  reports  a  case  of  mitnil  regurgitation  aud  stenctsis  in  which  the 
nrannnr  could  l>*>  heard  not  only  over  the  whole  thoras  but  also  over 
thii  skull,  face,  along  the  entire  vertebral  column,  over  the  arm,  over 
the  pelvin,  and  over  the  leg  in  vajy  iug  intensity  down  to  the  lower  third 
tibia.  Federici  believed  that  tlie  murmur  in  these  cases  was 
up  by  the  sternum  and  propagated  over  the  skeleton,  as  it  was 
alwayn  k«8  intense  over  the  soft  piirts.  Tauni  held  tliat  tlie  sound 
was  always  corrieil  through  the  vf^sHels  as  he  cnuld  stop  it  by  ligat- 
iog  a  limb.     Oddo  acc<>pts  btHh  explanations. 

In  all  cases  the  hnrali/ation  of  a  sound  (Ws  not  dei>end  so  much 
Qprm  the  range  or  dissemination  as  upon  the  point  at  which  itis  heard 
IB  greatest  intensity.  For  inshince,  the  sound  prrnluced  by  a  mitral 
iuaQflkJeney  tnotj  U  heard  nil  over  the  heart  or  even  in  the  h*ick 
baftween  the  shoulders,  but  it  w  heard  in  the  gn^jit<>st  intensity  at  the 
ttpOX.  Thns  a  sound  which  may  be  ap]ireciated  anywhere  over  the 
cfatMi,  ID  front  or  l»ehind,  may  be  traced  tiit  the  point  of  greatest  in- 
triKiitv  and  so  the  source  of  the  sound  may  1>p  fixed.  Tliese  are  two 
cardinal  iMjinlx  in  the  localization  of  valve  lesion.  With  the  dis- 
Vai,.   JV-— U 
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covery  of  a  bruit,  therefore,  the  practitioner  asks  himself  at  once 
where  it  is  heard  in  the  greatest  intensity  and  synchronous  with  which 
sound  of  the  heart. 

In  the  studyof  valve  lesions  the  whole  right  side  of  the  heart  may 
for  all  practical  purposes  be  discarded,  at  least  at  first,  as  lesions  of 
the  valves  on  the  right  side  of  the  heart  are  very  rare.  The  atten- 
tion of  the  practitioner  is  directed  then  to  the  study  of  the  mitral  and 
aortic  valves  and  their  orifices.  Lesions  of  the  mitral  valve  are  heard 
in  the  greatest  intensity  at  the  apex,  but  much  depends  here  upon  the 
position  of  the  i)atient.  In  the  upright  or  semi-recumbent  posture, 
or  more  especially  when  the  body  is  bent  forward,  the  apex  strikes 
forcibly  against  the  wall  of  the  chest  and  the  mitral  valve  is  in  this 
situation  nearest  to  the  ear  of  the  auscultator.  But  if  the  patient  lies 
flat  upon  his  back  the  heart  falls  away  from  the  thorax  and  the  mitral 
valve  may  be  actually  nearer  to  the  auscultator  at  the  base  of  the 
heart.  The  sounds  of  the  aortic  valve  are  best  appreciated  at  the 
base  of  the  heart  at  the  junction  of  the  cartilage  of  the  second  rib  with 
the  sternum  on  the  right  side.  The  nearest  point  to  the  ear  lies  a 
little  behind  the  sternum,  where  the  distance  from  it  in  the  adult 
amounts  to  two  centimetres.  Sometimes  a  murmur  may  be  elicited 
only  by  change  of  posture.  Azoulay  recommends  the  adoption  of  a 
particular  posture  to  raise  the  l^lood  pressure  in  the  heart  and  thus 
intensify  any  lesion  that  may  be  present.  The  patient  lies  with  his 
head  high,  raises  his  arms  at  right  angles  to  the  body  and  flexes  the 
legs  upon  the  surface  of  the  abdomen.  In  this  posture  the  action  of 
the  heart  is  retarded  and  any  murmurs  present  are  distinctly  inten- 
sified. Azoulay  calls  tliis  position  Vepreiive  cks  valouhs  (the  valve 
test).  This  posture  should  be  adopted  with  caution,  however,  as 
it  may  be  dangerous  in  the  presence  of  any  great  weakness  of  the 
heart,  in  any  i)rouounced  arteriosclerosis,  or  in  the  presence  of  an 
aneurysm  of  the  aorta.  The  posture  is  especially  valuable  in  the 
diagnosis  of  complicated  valve  lesions,  as  of  the  mitral  and  aortic 
valves,  and  for  the  recognition  of  the  galop  murmur. 

Now,  while  it  is  true  that  lesions  of  the  right  heart  are  rare,  it  is 
also  true  that  certain  alterations  which  change  the  size  of  the  right 
auriculo-ventricular  orifice  are  common,  so  that  relative  insufficiency 
of  the  tricuspid  valve  is  a  quite  frequent  condition.  Such  a  lesion 
indicates  dilatation  and  must  be  recognized  in  order  to  prove  the  true 
gravity  of  the  case.  Moreover,  while  direct  lesions  of  the  i^ulmonary 
valve  are  so  rare  as  to  be  almost  never  encountered,  the  soxmd  of 
closure  may  be  intensified  on  account  of  increase  of  blood  pressure, 
so  that  the  situation  of  the  sounds  of  the  triousjiid  and  pulmonary 
valves  must  be  distinctly  determined.     Lesions  of  the  tricuspid  valve 
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are  heard  best  to  the  right  of  the  sternum  at  the  junction  of  the  carti- 
lage of  the  sixth  rib.  As  these  lesions  are  most  frequently  relative  anil 
are  deveIoi>ed  in  consequence  of  dilatation,  the  position  of  the  valve 
becomes  somewhat  changed,  so  that  the  sound  of  relative  insufficiency 
is  usually  heard  in  greatest  intensity  as  low  as  the  end  of  tlie  ensiform 
cartilage,  where  the  pulsation  of  the  ventricle  may  be  distinctly  seen. 

The  pulmonic  valve  sound  is  heard  best  at  the  base  of  the  heart  at 
the  junction  of  the  cartilage  of  the  second  rib  with  the  sternum.  As 
the  sound  may  not  be  propagated  so  readily  through  the  intervening 
bone,  alterations  of  sound  connected  with  the  aortic  and  pulmonary 
valves  are  actually  appreciated  in  greatest  intensity  in  the  second  in- 
tercostal space  to  the  right  and  left  of  the  sternum  respectively.  The 
pulmonic  valve  really  gets  nearest  the  surface  just  behind  the  carti- 
lage of  the  third  rib. 

Alterations  in  the  character  of  the  sound  are  usually  most  charac- 
teristic, but  alterations  in  intensity  may  furnish  information  of  great 
value.  This  is  e8i)ecially  the  case  in  connection  with  the  pulmonary 
valve  sounds,  the  accentuation  of  which  is  perhaps  the  most  valuable 
single  factor  in  the  diagnosis  of  insufficiency  of  the  mitral  valves.  As 
a  general  rule  it  may  be  said  that  the  first  sound  as  appreciated  at 
the  apex  is  three  times  as  strong  as  the  same  sound  heard  at  the  base. 
The  weakest  of  all  the  heart  sounds  is  that  which  attends  the  opening 
of  the  aortic  and  jmlmonary  valves  under  the  efflux  of  blood  from  the 
ventricles.  This  sound  is  practically  inaudible.  The  second  sound 
at  the  base  is  caused  by  the  abioipt  closure  of  the  pulmonary  and 
aortic  valves.  Of  these  valves  the  pulmonary  closes  with  the  loudest 
tone  in  about  the  proportion  of  six  to  five.  When  therefore  it  is  pro- 
posed to  estimate  the  accentuation  of  the  second  pulmonary  sound, 
regard  should  be  had  to  the  second  aortic  sound  for  comparison. 
"  When  the  second  aortic  sound  is  relatively  weak  a  normal  intensity 
of  the  pulmonary  sound  would  ai)pear  relatively  strong"  (Viorordt). 

Ewart  maintains  that  the  second  pulmonary  may  be  always  distin- 
guished from  the  second  aortic  sound  by  the  fact  that  the  pulmonary 
sound  may  be  heard  only  in  a  very  circumscribed  region,  namely,  at 
the  second  left  interspace  near  the  sternum,  while  the  aortic  sound 
may  l>e  heard  over  a  wide  area,  even  at  the  apex.  Frozen  sections 
show  that  the  pulmonary  valves  are  so  superficial  as  to  be  unable  to 
disseminate  much  vibration,  while  the  aortic  valves  lie  close  to  the 
septum  and  thus  agitate  the  whole  heart. 

As  already  stated,  lesions  of  the  valves  or  the  orifices  may  be  so 
disposed  as  to  interfere  with  the  e8cai)e  of  blood  from  the  cavities  of 
the  heart  or  to  i)erinit  tl»e  reflux  of  blood  into  the  chamber,  whenee 
it  has  already  been  discharged.     Lesions  of  the  valves  are  said  to  be. 
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therefore,  of  two  kinds,  obetnictive  aud  regurgitative.  Synonyms  for 
tliBRQ  exjtresHiiJUH  are  BtenosiH  huiI  inBulHcieuey.  A  rfdative  inHufti- 
ciency"  will  develop  a  miinnur  as  distinct  as  that  from  an  absolute 
leHion.  Relative  iiiHuflit'iouciefl  are  olmerved  uioKt  frequently  at  the 
mitral  and  triou8t>id  valves  on  account  <jf  impairment  of  niintcuLir 
ttme  or  actual  disease  or  degeueratiou  of  muscle  substance. 

Given  now  these  various  factors  — the  existence  of  a  murmur,  the 
point  at  which  the  muruiur  is  heard  in  greatest  intensity,  and  the  timi* 
when  it  occurs,  whether  synchronons  with  the  systole  or  diastole — 
there  is  r©<|uired  only  the  student's  knowledge  of  the  course  of  the 
blood  through  the  ht-urt  to  establish  the  exat^t  nature  of  the  lesion ; 
that  is,  to  fix  upon  the  valve  affected  and  to  8i>ecify  the  chaiacter  of 
the  affection,  wlietlier  it  be  an  obstruction  or  a  regnrgitjitinu.  Thus  a 
murmur  heanl  in  greatest  intensity  at  the  apex  of  the  heart  and  svn- 
chronouH  with  tlie  tirst  sound  is  developed  in  conse(pience  of  insuffi- 
ciency ctf  the  mitral  valves,  because  the  contraction  of  the  ventricle 
which  occurs  at  this  time,  and  which  should  drive  all  the  blood  into 
the  aoi'ta.  expels  part  <»f  it  tlirough  incompetent  mitral  valves  into 
the  left  auricle  whence  it  came.  Tlie  murmur  which  marks  the  in* 
sufficient  closure  is  heanl  in  the  greatest  intensity  at  the  apex,  beca^ 
it  concerns  the  mitral  valve  and  is  synchronous  with  the  tirst  souut 
of  the  heart,  which  is  produced  partly  by  the  contraction  of  the  ven 
triclG. 

Anomafies  of  sound  are  also  produced  by  irregular  vibratio: 
from  collisions  of  opposing  currents  of  blood  and  by  friction  of  the 
blo<xl  current  as  it  is  forced  through  contracted  or  jMirtially  occluded 
orifices.  The  sound  varies  in  character  and  intensity  according  to 
the  character  of  the  lesion.  It  is  rarely  thecasetliata  valve  is  affected 
in  such  a  way  as  to  show  either  insufficiency  or  obstruction  alone. 
The  conditions  are  mucli  more  fre<|uently  conjoined,  that  is,  the  lesirm 
is  of  such  a  character  as  to  i>ormit  regurgitation  while  at  the  same 
time  it  offers  obstacle  to  the  passage  of  the  blood.  Such  a  lesion  is 
said  to  l>e  double;  there  is  both  insufficiency  and  obstruction  and  the 
murmur  is  <Iouble.  The  same  rules  apply  in  deciphering  the  douVile 
murmur — that  is,  attention  is  paid  to  the  point  at  which  each  murmur 
is  heard  with  the  greatest  intensity  and  to  the  time  with  reference 
the  movements  of  the  heart.  Thus  a  double  mtinnur  heard  in  groa 
eet  intensity  at  the  a]>ex  would  indicate  insufficiency  as  well  aa  ob- 
struction at  the  mitral  orifice.  As  a  nde,  the  obstruction  is  slight 
compared  with  the  insufficiency,  so  that  the  presystolie  or  diastolic  is 
mnch  less  intense  than  the  systolic  murmur.  Where  the  obstructive 
murmur  is  so  slight  as  to  1m^  abuowt  imjierceptible,  or  jH^rhaps  to  W 
excited  only  under  increased  activity  of  the  hethrt,  it  is,  as  a  rale, 
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jttMlcally  tliBregunletl.  When,  bowevor,  this  murmur  is  at  all  pro 
ooanoed  it  ansumbs  ])romiuencean(l  give»  much  greater  gravity  to  the 
rnnp,  for  iii  a  general  wnv  it  mny  bo  said  that  a  diast<:»lic  or  [iresystoHc 
BivnDQr  speakfl  mon^  alfsolutely  for  organic  leHiDii  than  a  merf^  sys- 
lotic  innrmur,  whicli  may  in  thin  region  repreBeut  aimply  a  relative 
tlk»affici4*ijcy. 

Wlion  two  mnnnurH  are  jiresent  it  may  be  aacertaineil  tliat  one  is 
beard  in  the  greatest  inteunity  at  the  apex  and  the  other  at  the  luise. 
HerOt  too,  the  character  of  the  U'siou  in  disfloseil  by  the  oljsen'iuice 
of  the  aame  mleti.  Thus  the  murmur  heard  iu  greuteHt  iuteasity  at 
Un»  apex  and  HvnehrououH  with  the  tirst  sound  of  the  heart  would  in- 
dieaia  a  mitral  insutficieucy.  while  a  murmur  heard  ia  the  greatont  in- 
tensity at  the  bane  to  the  right  of  the  steruum,  also  synehronous  with 
U«v  tirst  soiuul  of  the  heart,  would  indicate  an  obHti'uction  at  the  aortic 

IV.     Wlien  the  two  murmum  renpectively  heard,  oue  in  the  greal- 

intif^naitv  at  tlie  ix\yex,  the  otJuT  at  the  base,  con-espriud  with  tlie 

sound  or  diautole,  the  murmur  at  the  apex  indicates  a  HtenoHiB 

the  mitral  orifice,  while  that  at  the  base  indicates  inHufficiency  of 

aiirtic  valve.  Should  it  hapjjen  tlmt  the  luurmurs  differ  in  time, 
the  one  at  the  aiiex  being  synchronoua  with  the  first  sound  of  the 
boarl  while  that  at  the  base  is  synchronous  with  the  second  sound  of 
Iba  heart,  the  murmur  at  the  npex  would  imliciifre  insufficiency  of  the 
mitral  Talvi\  while  the  murmur  at  the  base  woidd  indicate  iusoifi- 
eiPXicy  of  the  aortic  valves. 

Thus*  tlie  mere  knowledge  of  the  course  of  the  blood  iu  its  circa- 
latian  through  the  he^irt  enables  the  observer  to  fix  upon  the  valve 
vhirh  }A  affected,  and  not  only  that,  but  to  determine  the  character  of 
ihf  iuterfti-rcnce.  As  will  be  seen  in  the  study  of  the  prognosis,  it  is 
by  uo  means  a  matter  of  indifference  which  valve  of  the  heart  is 
affected  or  iu  which  way  it  is  affe<rted,  for  tliough  the  main  factor  ia 

II  caiies  the  condition  of  the  heart  muscle  it>*elf.  the  cl»aracter  of 


to 


the  valve  liwlon  hfis  much  t<i  do  with  the  degree  and  time  of  ocour- 
of  tJie  degenerativr^  change. 


Secomhry  Symptoms, 

There  remain  now  to  be  considered  the  more  remote  effects  of  in- 
tBriarence  with  ihi\  circulation  iu  the  heart.  These  effects  may  be 
ramnaecl  up  under  three  heads: 

(1)  Those  which  arise  fnun  defective  bloo<l  supply; 

i2>  Those  which  depend  upou  stasia; 

(8)  Tluwf  which  ri'sult  from  eml»olization  of  distant  vessels. 

Aa  atat^  elaewhere,  the  braiu  is  the  moat  sensitive  of  all  organs, 
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hence  it  feels  at  oxice  auy  defect  or  interference  with  the  blixxl 
supply.  Brain  defects  nre  foU  iiiost  frequently  nml  severely  iu  crm- 
nection  with  contraction  jit  tin-  aortic  orifico,  tlnit  is,  iu  obstructive 
lesions  in  which,  notwithrtljiuiliuK  the  hypertrophy  of  the  left  ven- 
tricle, but  a  small  quantity  of  blood  is  forced  under  great  pressure 
through  the  contracted  orilicr.  Where  the  lesion  is  at  all  pronounced 
or  in  any  case  where  the  heart  muscle  begins  t^)  flaij;  in  its  fon^e,  the 
pjitient  suft'ors  attjkcks  of  faintunss,  veriif^o,  and  syncope.  It  is  e4Uiy 
to  nnderstiiud  that  exercise  of  any  kind  increases  the  difficulty,  so 
that  the  patient  is  at  this  stjige  compelled  to  reduce  Ids  efforts  or  fre>- 
quently  to  tiike  i*est.  All  the  or^jana  <if  the  Ixxly  suifer  the  same  in- 
cha^niia.  Along  with  the  reduction  in  the  propulsive  power  of  the 
heart  and  loss  of  resilience  in  tlie  arteries  on  account  of  imperfect  till- 
ing of  the  vessels,  there  is  a  tendency  to  acci  ruulation  in  the  cajiil- 
laries  and  in  the  venous  system,  so  that  while  the  various  intestiuid 
organs,  especially  the  liver  and  kidneys,  may  show  for  a  time  the 
condition  of  aniemia.  this  state  is  soon  sul»stituted  by  the  hyjiera^mia 
of  stasis.  In  all  cases,  however,  the  various  organs  suffer  from  lack 
of  nutrition  and  as  a  result  of  this  change  various  toxio  x>roducts  ocv 
cumulate  in  the  blood.  That  the  defective  oxygenation  leads  to  an 
increased  couBum]>ti(m  of  the  albuminoid  matters  of  the  blood  is 
shown  by  the  increased  excretion  of  uric  acid,  which  in  the  presence 
of  more  oxygen  would  Ije  oxidized  into  ui*eji.  Tluis  Fleischer  found 
in  two  L-asps  of  extreme  lieart  weakness  iu  conse<pience  of  valve  lesions, 
1.3  and  1.8  nrio  acid  excreted  during  the  day;  that  is,  six  times  the 
normal  amount. 

The  effects  of  stasis  are  noticed  more  frequently  when  the  valves 
are  incompetent  or  at  least  they  are  observed  so  soon  as  the  comi>en- 
satory  hypertroijhy  begins  to  give  way.  Thus  in  insufficiency  of  the 
mitral  oritice.  which  is  the  nu)st  fre<pient  lesion,  the  bU>od  accamn- 
lates  in  the  left  auricle  and,  so  soon  as  the  auricle  becomes  distended, 
in  the  pulmonary  veins  and  in  the  lungs.  Stasis  in  the  lungs  mak"^> 
itself  manifest  by  fi*e<juency  of  res|>imtion,  by  atUtcks  of  dyspntea. 
at  first  under  effort  and  afterward  s]>ontaneously,  also  by  disturlMnl 
nutrition,  by  the  x>roceBses  of  catarrh;  finally,  in  extreme  cases,  by 
cyanosis  and  liu'moptysis. 

The  firat  efifect  of  iusutficient  filling  of  the  arteries  is  marked  by 
imllor  of  the  skin.     >Mien  the  quantity  of  blood  is  lessened  the 
ries  are  correspondingly  reduced  in  size,  and  this  contmction  of 
blood-vessels  le^ids  to  pallor. 

Ihnpfitf. — When  the  capillaries  iu  the  hiugs  art*  kept  in  a  stJite  of 
distention  the  blootl  is  dammed  back  into  the  right  ventricle  and  thence 
into  the  right  auricle,  which  soon  becomes  unable  to  unload  itself. 
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Hemipon  ensutiB  a  comlitiou  of  Btasis  in  the  systemic  veius.  The 
ctmtiiiuMl  ur  increasLug  dist^utiuu  of  the  veius  and  insufficieut  iiutri- 
ti«)t}  of  tlj*>  walls  of  the  veius  loiul  to  transudation  of  their  more  fluid 
ct.inU'nts.  Tliua  u'deuia  develojjs  about  the  nu  kles,  being  observed  at 
first  on)j  at  night  after  the  work  of  tlieday,  hiter,  listhe  fluid  acciimu- 
lataa,  c<iutinui>us1y .  At  this  time  the  skin  upon  the  dorsum  of  the  foot 
or  mbout  tht>  ankles  pits  ou  pressure,  or  where  the  shoe  is  tight  the 
fluid  accnmuhites  above  its  upper  border  aud  the  a*dema  subsides  or 
beoomee  more  diffuse  when  the  shoe  is  removed.  Still  later  the  fluid 
BMMtats  tlie  legs.  It  in  obnerved  in  lighter  degree  fiixt  in  the  anterior 
tibia]  region  liecause  of  the  hard  sultstratum  of  the  shin  bone.  In 
*t.  it  18  vt>rnmon  pnn'tice  t"  test  the  skin  in  this  region  first.  The 
ill  in  Raid  1»>  **  pit"  ui)on  pressure.  Any  continuous  pressure  ujion 
tbe  ]<rg,  as  by  a  garter,  leaves  a  circular  depression.  The  subcn- 
taueouH  tfdemu  ooutiuues  to  ascend  to  show  itself  upon  the  ihiglis. 
>Vxt  the  g<tnitid  origans  are  involved.  The  labia  are  distended,  the 
l^pcrotum  may  be  converted  into  a  large,  translucent  globe,  the  prepuce 
T"^  -  ^'  I  aud  convoluted  su  fw  oven  to  offer  obstacle  at  times  to  the 
%i  .  ■  uf  mine.     The  dropsy  mounts  to  the  tissue  of  the  abdomen 

aOii  tuvailes  the  sac  of  the  |>eritoueum. 

Dropsy  nuw  rapidly  extends  over  the  whole  body,  constituting 
aiuhunsa.  The  distention  may  be  so  great  as  to  stretch  the  skin, 
which  looks  shiny  or  glazed,  and  may  be  cold,  livid,  or  blue.  The 
dolective  nutrition  from  coni]iression  and  fn)m  the  circulation  of  toxic 
elements  in  the  bhuxl  leads  often  to  a  peculijir  hyperplasia  of  the  8ul>- 
cui2U>eoua  connective  tissue,  so  that  the  skin  itself  is  iliickened  upon 
tlir  ••nnrmouHly  distended  legs.  The  hyperplasia  has  lieen  ascribed 
^a  lymphangitis  and  the  condition  has  been  oonsideretl  and  described 
a  kind  of  elephantiasis.  This  same  process  is  not  infrequently 
d  after  tapping,  and  under  it  the  thickened  skin  may  be  l>ound 
to  the  suWutJineous  tissue.  The  skin  now  no  longer  glides 
oinpT  the  subjacent  structures,  but  is  agglutinated  with  them  to  form 
^lUid  insejwirable  mass.  Sometimes  the  skin  m]»tnres  to  permit 
of  clear  serum,  which  trickles  down  in  streams  and  dis- 
tw  in  the  ciiurse  of  time  great  (juantities  of  fluid.  Dermatitis, 
'vsiikelas.  or  gangrenous  ]>iv>i'esseH  may  now  develop  in  these  regions. 
The  acvamuhition  may  l>e  more  marked  in  one  extremity,  ha  for  in- 
«tanoe  in  one  hand  or  foot.  The  skin  of  the  back  of  the  hand  or  of 
tbci  donura  of  thi*  f<xit  is  puffed  up  aud  distended  and  has  a  trans- 
lQc<e&i  look.  These  locjilixed  processes  are  due  to  throml>otic  occlu- 
sioDfl,  iMnally  in  the  brachial  or  femoral  veins.  In  the  np[>er  extrem- 
itifs,  tbo  ]»h  is  attacked  by  preference  because  of  the  obliquity  of  the 
kfl  bmobio-cpphalic  vein. 
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As  tlie  abdomiujil  musoleb  tboiutielvea  are  loiuleddowu  and  the  ex- 
cursions nf  the  diiipbrn^pn  are  limited  by  the  accatnulatiou  in  the 
peritoueuni,  reH]>irntiou  l)ecome8  more  and  more  difficult.  Finally 
the  ppricardiuin  fills  nud  tlio  at'tion  of  the  heart  in  interfered  with,  in 
extreme  cases  lurested,  and  the  ]>atient  ia  commonly  said  "to  be 
drowni'd  iu  liiH  own  fluids."  But  more  freiiucutly  the  interference 
with  the  aitinn  of  the  heart  conjoined  with  the  great  weakncBs  of  the 
heart  mosclo  lead  to  u^ilema  of  the  luugB  of  more  or  less  sudden 
development,  which  ia  manifested  by  cyanosis,  dyspntoa,  suffocation. 
The  iK'ute  (i*dema  of  the  lungs,  which  announces  itself  by  the  extreme 
dyspmea  of  cardiac  asthma  with  the  expectoration  of  abuudjint  al- 
buminous fluid  often  tinged  with  blood,  has  l>een  variously  attriliuted : 
by  Grossmaun  to  a  poisoning  of  the  nervous  syst^'m,  like  that  which 
occurs  after  the  administration  of  muscarin>  which  excites  n  sfias* 
modic  contDictiou  of  the  left  ventricle;  by  Walsho,  to  pandysis  of  the 
left  ventricle,  and  by  Bouveret  to  a  vaso-motor  uKlema  such  as  that 
which  occurs  in  the  course  of  Bright'a  disease. 

Dropsy  is  usually  accounted  for  on  the  mechanical  tlieory  of  ob- 
struction. This  theory  seema  to  have  l)eou  established  by  the  experi- 
ments of  Lower  (1860),  who  showod  that  ligation  of  a  great  venous 
trunk  is  followeil  by  dropsy  in  the  parts  behind  it.  Bouillaud  estab- 
lished the  fact  that  most  (edemas  are  due  to  obliteration  or  obstruction. 
Thus  olwtruction  of  a  principal  vein  of  a  meml)er  is  followed  by  an 
( I'dema  confined  to  this  member.  Obstructiou  of  the  heart  is  followed 
by  cedema  of  the  whole  body. 

But  these  statements  have  not  goue  without  controversy.  Hodg- 
son (1815)  and  Rnyuaud  (1820)  published  cases  of  obliteration  of  tiie 
femoral  vein  which  were  not  followed  by  infiltration  of  the  lower  ex- 
tremities, liannier  (1869)  ligated  the  two  juguhir  veins  but  observed 
no  (inlema  iu  conse(tnence.  This  auth^ir  made  tlie  same  observation 
after  ligation  of  the  femoral  vein  and  the  inferior  vena  cava.  In  u 
second  scries  of  experiments,  after  having  tied  the  inferior  voua  cava, 
he  cut  the  sciatic  uene  on  one  side.  Twenty  hoars  afterwar<l  there 
was  olwerviHl  enormous  ledema  of  the  member  on  that  aide.  Some 
nervous  influence  would  seem,  therefore,  necessary  to  the  pro<luction 
of  (tnlema.  Vulpian,  Strauss,  and  Picot  ascrilied  to  the  nervous  sys- 
tem a  preponderating  influence  in  the  development  of  cedema.  There 
is  no  doubt  that  two  phases  may  l)e  ol>9erved,  one  the  physical  due 
to  occlusion  of  the  vessel,  the  other  the  chemical  dne  to  the  change* 
which  take  phice  iu  the  blocNl  luid  in  the  walls  of  the  blood-vessel 
(Petit). 

The  imt)ed<Ml  escape  of  blood  from  the  brain  giv(«  rise  to  hebe- 
tade»  confusion  of  ideas,  headache,  and  iu  the  very  lost  stage  of  fail- 
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iB^  heart  power,  to  delirium  and  coma.  Extreme  stasis  leads  iinally 
fto  oedema  of  the  brain. 

When  the  tricuspid  valves  have  become  incompetent  and  tLe  jugu- 
lar veina  dilatetl  beyond  the  capacity  of  the  valve  at  the  bulb,  the 
reina  are  aeen  to  throb  iu  the  neck  with  every  pulsation  of  the  right 
TBotride.  The  great  veins  ivre  swelled  under  stasis  and  the  cervical 
Teina  become  eex>ecially  prominent.  As  the  emptying  of  the  veins 
iDtn  Use  thorax  is  imfieded  hy  tlie  act  of  expiration,  it  iu  noticed  that 
die  cervical  reina  especially  are  more  dihited  at  this  time.  When  the 
TmlTBB  of  the  vein  no  hmger  suffit^e  to  control  thecjilibre,  that  is,  when 
tbftv  become  relatively  insufficient  on  account  of  dilatation  of  the 
the  pulsation  of  the  riglit  auricle  in  propagated  through  the 
of  the  neck  as  an  uudulatory  contracti<:}n  synchronous  with  the 
mneuw^nta  of  the  heart.  The  ]>Hticnt  may  now  no  longer  remain  in 
tbo  recnmbent  xxieturebut  muKtasHumethe  semi-recumbent  or  sitting 
postore,  in  order  to  secure  the  fullest  emptying  of  the  reins  and  the 
xwuly  assistance  of  the  auxiliary  muscles  of  respiration. 

Cksrdia4-  Cirrlitrng, — The  liver  is  peculiarly  sensitive  to  stasis  l>e- 
of  the  double  set  of  capillaries  in  the  vascular  system.  The 
portel  vein  begins  in  a  .system  of  capillaries  which  converge  to  cou- 
ifctituiB  a  very  short  trunk,  and  the  trunk  of  the  portal  vein  breaks  up 
iato  an  extensive  system  of  capillaries  in  the  substance  of  the  liver. 
The  bkxxl  from  these  capillariea  is  collected  again  into  the  radi- 
dee  of  the  hepatic  veins.  Any  stasis  of  blocxl  iu  the  liver  loads, 
therefore,  to  enormous  distention,  so  tliiit  the  liver  may  1xi  double 
the  naAvral  size.  Sometimes  in  cases  of  extreme  stasis  the  edge 
of  the  liver  is  felt  on  a  line  with  the  umbilicus.  The  disturbance 
of  Dittrition  which  ensues  iu  consequence  of  protracted  stasis  leads 
to  fay^i^rplasia  of  the  connective  tissue,  which  in  ita  contraction 
displaya  the  i>eculiar  induratif)n  which  is  distinguished  from  that 
prodoced  by  the  irriUint  effect  of  alcohol,  as  the  "*  cardiac-"  cirrhosis. 
BoftlDel  found  a  genuine  interstitial  proliferation  of  the  connective 
tuBoe  with  all  its  conse^iuences  iu  the  liver  of  children  affected  with 
valve  dteoftAe.  Hanot,  who  considers  the  condition  frequent,  employs 
the  ntber  coafasing  term  "a^t/afoiie  It^jHititpte' to  express  the  rela- 
tion bettreen  the  heart  and  liver,  and  declares  that  the  signs  on  the 
pert  of  the  liver  may  overshadow  all  other  aigns.  Alcoholism,  infec- 
lioiis  dieeaae,  auto-intoxications  favor  the  process. 

Staais  in  the  liver  is  indicated  by  int^^i'ferenee  with  the  function  of 
the  ofgen*  The  liver  protecta  the  body  against  auto-intoxication, 
and  thiB  antitoxic  ia  one  of  its  chief  hinotioua.  Poisons  are  intro- 
dneed  into  tJm  intestine  with  tho  fnods  inlkaloids,  potash  salta, 
einohol,  eto.)»  or  as  products  of  the  action  of  micro-organisms,  pto- 
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luaiues^  toxins,  toxalbuinins.  Muterial  is  brought  nhm  by  the  bloot] 
lor  the  formation  of  bile,  urea,  etc.  The  liver  in  he^ilth  disinft.Hrt**  ami 
purifies  all  these  niatU^i*M.  Slight  interference  with  tJjis  action  pn>- 
ducefl  the  discomfort  and  distress  of  "biliousness";  abolition  of 
action  produces  the  ominous  signs  of  icterus  gravis. 

Where  the  tricuspid  valve  has  l)ecome  relatively  iucorapetent,  the 
same  distention  of  the  veins  ob8er\'ed  in  the  neck  may  be  seen  also  in 
the  liver;  or  if  the  pulsation  of  the  livt«r  may  not  l>e  seen,  it  may  l)e 
felt  by  the  hands  applied  over  the  liver  at  the  side  and  front  of  the 
body. 

In  all  cases  where  the  circulation  in  the  liver  has  been  brought  to 
the  cimditittu  of  stasis,  reb'ogrude  changes  soon  set  in,  marked  lisjie- 
cially  by  fatty  degeneration  and  the  alternate  arrangement  of  the  black 
spots,  which  represent  an  exti-eme  stasis  in  the  radicles  of  the  he{>atio 
veins,  with  the  yellowish  tint  of  fatty  degeneration  and  the  i-eddwh 
hue  of  disorganized  bloo<l,  give  the  liver  upon  section  the  mottled  ap- 
pearance which  is  known  as  the  "nutmeg"  liver.  The  nutmeg  liver 
is  recognixod  at  a  glance  by  ])Hthologists  as  an  expression  of  extreme 
stasia  from  incompetency  of  the  heart  muscle. 

The  stasis  extends  so  as  to  involve  also  the  radicles  of  the  portal 
vein  and  of  the  mcRonteric  veins  in  the  gastro-iutestinal  tract.  This 
venous  hy]»ertemia  soon  deveh)ps  in  the  stomach  dyspepsia  with  it» 
tniiu  of  symptoms,  anorexia,  arrest  of  sei^retion,  gastret^tasia,  etc. 
The  distress  of  defective  digestion  is  so  often  referred  to  the  heart 
as  to  have  received  the  Higuiticaut  mime  of  ''hejirt  burn."  In  tlie  in- 
teatiue  there  is  chronic  catarrh,  alteration  of  secretion,  constipation, 
hemorrhoiilH,  etc. 

Harley  called  attention  to  the  danger  of  sudden  death  from  dis- 
tention of  the  stomach,  in  connection  with  the  disturbance  of  diges- 
tion in  heart  disease.  In  certain  cases  the  symptoms  on  the  part  of 
the  gjwtro-iutestinnl  canal  may  Ix^  ascrilwd  to  (e^lema  of  the  mucous 
membrane,  in  other  casea  to  the  alteration  of  metabolism,  and  in  still 
other  oases  t*i  uraiuia. 

Somewhat  simihir  changes  occur  in  the  kkineif.  The  whole  organ 
ifl  enlarged.  The  veins  are  full  to  dist^^ntion,  the  urinary  tnbulee  aro 
comt»reHstMl,  the  serreting  Hf.nicture  in  altered,  the  ([uaiitity  of  urine 
is  greatly  retluced,  ami  \^hat  i.s  pa>«sed  is  heavy,  turbid,  and  *hirk. 
The  fact  is,  the  quantity  of  urine  and  the  character  of  it.  other  things 
Iwing  equal,  is  a  pretty  good  gauge  tif  tl»H  condition  of  the  heart 
muscle  and,  an  will  l>e  seen,  of  tho  gravity  of  the  disfase.  AVlien  the 
blood  j>re8sure  in  the  kidneys  is  reduc^ed  the  quantity  of  urine  is 
lessened  fmm  l,.')f)0  c.c.  in  the  twenty-four  hours  to  ftO(\  fiCN),  400,  or 
less.     In  the  gravest  casea  no  urine  at  all  is  ]>aased.     But  if  the  iu* 
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of  water  irontinueH  and  is  no  longer  eliuiiuat^d  tLrougli  tlje 
oalorml  chanueLi.  it  arcuuuluteH  iu  the  IhhI  v  aiul  I'liiedy  in  tlio  sub- 
eataoeoaH  tUfcsut-rt,  where  it  constitTitPS  cwU'ma,  livclrops,  anasarca. 
Any  retanlatioQuf  circulation  in  tlie  kiduev  leadn  ({uicklv  toalbimiiii- 
nrii^  80  that  the  diagnosis  in  often  em barraHfted  iu  this  way  and  may 
be  cleBre^l  np  at  times  only  by  the  discover^'  of  8i>ecitic  casts.  Pru- 
traded  Kta»id  develops  iu  the  kidney  the  same  hyper[>la8iaof  conuec- 
tire  tiwne  as  in  the  liver  and  the  same  charaeteriutic  "*  cyanotic  indu- 
cmtiou." 

Tb«  processes  of  cmlKtlmji  have  been  studied  in  detail  under  the 
•object  of  acute  eudocanlitis,  in  which  condition  the  accident  is 
lut  to  occur.     At  the  same  time  it  may  be  readily  understood 

tliui  . botic  maHSes  may  at  any  time  be  debiche«l  from  tlie  valves 

or  wh11»  of  the  heart  and  swept  «>tf  by  the  torrent  of  blood  to  KKlge 

ta  suine  distant  or^au.     These  emlK>li  in  tlie  coni-se  of  chronic  endo- 

rmitlitiM  an?  for  the  most  part  bhiud.     They  act  therefore  only  in  a 

mcclmiiical  way  and  pnxluce  iu  various  urgaus  thechauKeH  which  are 

l1  auiler  the  t<*rm  infarction.     It  was  Virchow  who  first  of  all 

ted  ihe  process  of  emlKjlization  and  illuminated  in  this  way 

of  the  <hLrkest  fields  in  connection  with  lieart  disense. 

IEnbolism  of  the  brain  occurs  most  fre(|ueutly  in  the  arteries  of  the 
Sylnaii  fisMure,  so  that  the  occurrence  of  the  accident  is  recognized 
by  Apbmaia  with  hemiplegia,  which  suddenly  set  in.  The  relation 
of  cburea  and  the  possibility  of  the  pr(»dnctioii  of  cerbiin  cas<^B  by  the 
dflpomts  of  multiple  mimit^'  emboli  iu  the  bruin  have  been  abeady  dis- 
I  iiMrd  C<ertaiu  it  is  tJiat  many  cases  of  chorea  occur  in  connection 
Bi!'  trditis,  but  thenuMicrn  tendency  is  to  ascribe  the  inv^gulnr 

feix  ..  .  actitm  ntthcr  to  the  ai'tion  of  toxins  than  to  mechanical 
oodtwioDs.  Embolisia  of  tlie  retina  shows  itself  in  sudden  blindness 
or  in  liioitiiiion  of  the  field  of  vision. 

BoTKeas  rej>orted  a  curious  ciise  of  heart  disease  in  a  woman,  preg- 
nant ms  months,  in  whom  all  the  sympt«>nm  disappeared  on  several 
oocaAion8,  leaving  the  patient  for  days  in  nhnnst  jierfecthealth.  The 
•liaipicmis  was  changed  accumliagly  from  time  to  time,  but  was  finally 
dfiRrminetl  on  the  nineteenth  day  of  the  disojwe  and  thirty-six  hours 
Wfdre  iImiUi  hm  an  nndntlism  of  the  bmin.  Goyet  repcuis  a  case  of 
emboUsm  of  the  centnd  artery  of  the  retina  with  suppuraiiou  of  the 
n>  «i>iplialt  in  the  course  of  an  endocartiitis  ulcerosa,  and  a  second 
I  of  <-arditis  followe<l  by  cjttaract  with  chemosis 

ami  OM.  .     '  '  .     -  s. 

EmboliBm  of  the  lungs  reveals  itself  by  dyspncra  with  anxiety, 
MRkelimftfl  with  convulsions,  suffocation,  and.  when  a  great  artery  is 
Uncked*  by  sudden  death.     \\  here  the  wcclusiou  occurs  only  in  smaller 
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vessok,  the  patieiit  recover8  £roiu  the  shock  tu  show  the  HignH  of  in- 
farctioD  in  pain  m  the  side  and  OApecially  in  spittiijg  of  blood.  Whert* 
a  large  nraount  of  lung  tissue  is  suddenly  occluded,  death  may  i*ocur 
at  onro  and  may  bo  attriliutei]  in  these  cases  to  shock.  Many  «.tf  tbt* 
oases  of  sudden  death  in  heart  disease  occur  under  the  picture  of 
pulmonary  eml>oliflm.  There  is  a  suddon  soizure  of  agonizing  jjain 
with  the  sense  of  suffocation;  the  heart  beats  tuuiultuously,  the  £ao» 
beoonies  cyanosed,  the  eyes  seem  to  start  from  the  sockets;  there  28 
a  luoiuentof  violent  tetanic  rigidity,  f(»llowed  by  a  few  gasping  respi- 
rations, wlii<'li  tt-rmiuato  lifu.  8ometimt's  the  tnul  is  prcHMpitiitpd  by 
an  attack  of  epileptiform  couvnlaious. 

la  tlie  1)rouchitis  of  brown  induration  of  the  lungs,  tht^  Mputuiri 
is  tiug<nl  with  bloinl  and  looks  likt_^  that  of  croupous  pueuxnoiiia. 
Under  the  microscope  it  shows  oval  cells  with  vesicular-looking  nuclei. 
The  cells  are  brown  or  black  with  pigment  which  stnius  them  uni- 
formly or  is  euclostnl  in  the  form  of  masses  and  pUfjueu.  Thtioe 
cells  are  distinguished  as  tlie  cells  of  heart  failui-e.  Whether  they 
are  to  be  regarded  as  c-ells  of  alveolar  epithelium  (8«>mmerbrodt, 
HofTmun)  or  leuctx-ytes  (Ijt^uhartz)  is  still  uudeU^rmiued. 

Embolism  of  the  spleen  is  attended  with  tlie  8ui>ervention  of 
sudden  pain  in  the  siile,  with  tenderness  to  pressure,  with  increjise  in 
the  size  of  tlie  spleen,  and  sometimes  with  the  friction  sounds  *>f  a  cir- 
cumscrilted  |>eritonitis  in  the  region  of  the  s]>leeu.  Fauvelle  fotiml 
embolism  of  the  splenic  artery  in  the  case  of  a  girl  who  suffered  in- 
tense |>aius  in  the  region  of  the  s{)leeu  twelve  days  before  death. 

Embolism  of  the  intestine  is  revtNaled  by  more  or  less  marked 
colicky  pain,  which  is  usually  severe,  sometimes  by  dysentery  with 
the  discharge  of  blood. 

Embolism  of  the  kidney  is  attended  also  with  pain  in  the  region 
of  the  kidney,  sometimes  so  severe  as  to  simulate  tluit  of  the  passage 
of  renal  calculi,  is  marked  at  first  usually  with  more  or  less  arrest  of 
function,  anrl  followed  later  by  the  xMissageof  small  qimntities  of  urine, 
more  or  less  distinctly  tinged  or  mixed  with  blood. 

Embolism  of  the  extremities  is  attended  with  a  sensation  of  numb- 
ness, forniiciktion,  extreme  coldness,  and  is  sometimes,  though  very 
rarely,  followed  by  gangrene.  Trousseau  speaks  *»f  the  case  of  a 
young  married  lady  whom  he  was  seeing  in  consultation  with  a  medi- 
cal friend,  and  who  during  the  consultation  felt  uncomfortable  sen- 
sations in  the  region  of  the  heart  and  was  afterward  suddenly  seized 
with  painful  tingling  in  the  fingers.  The  fingers  lia<l  a  blnish  color 
and  very  soon  present***!  all  the  nppefirance  of  a  dry  gangrenoos 
affw'tion;  fortnnntt^ly  the  gangrene  was  1imite<l  to  one  of  the  last 
jdi?Ujinges,  which  the  patient  l(»st.     Eight^x'U  moutlis  later  tliis  lady 


W8UFFICIENCY   OF  THK   MITRAL   VALVES. 


221 


\\x  isirickeu  with  complete  pftralysis  of  one  sido  of  tlie  hndy, 
luently  sauk  with  all  the  syinptoms  of  softeuiii>^  of  the 


Kraixi. 


Embolism  of  the  skin  reveals  itself  in  tniiltiple  discolorations  or 
omiitioud  of  various  chanLcter,  most  fi'ociueutly  petechial  or  hemor^ 
rliAgie. 

lu  all  caflcs  iutorferonco  with  tho  action  of  the  various  orgauR,  es- 
pecially with  tho  organs  conoerued  in  the  elimination  of  toxic  prod- 
nets,  kett<la  to  the  accumulation  in  the  Ixidy  of  tht'se  poinonH,  which 
sbow  their  presence  in  the  blood  in  attacks  of  fever  with  all  its  con- 
catnitanta,  in  defective  cerebratiuu,  interference  with  the  digestion, 
JaiUKlioe,  oliguria,  unemia,  etc.  The  beneficial  action  of  the  diuretics 
and  of  many  of  tlie  heart  fitin^ulauts  which  act  in  tlie  same  way  is  to 
bo  •a*Til»ed  to  the  elimination  of  these  poisons  from  the  body. 

OertaiD  lesions  may  l>e  more  readily  compensated  than  r)thers,  or 

_eomt)en8thtion  is  in  certain  cases  more  readily  broken  than  in 

But  in  all  cases  the  final  rostilt  is  the  same.     In  the  case  for 

hiittatKv  of  mitral  regurgitation  the  stisisin  the  lungs  is  overcome  for 

a  time,  sometimes  for  a  long  time,  by  hyx>erti'ophy  of  the  right  ven- 

tridtt.     Finally,  however,  the  hypertroidiy  must  give  way.     Here- 

apotk  there  must  ensue  the  general  signs  of  heart  failure.     In  the  case 

ol  aortio  insnfiiciency  tho  lesion  is  compensated  for  a  long  time  by 

tbe  extreme  hypertrophy  of  the  left  ventricle.     But  this  hyi>ertrophy 

BiQSt  »ls4i  give  way  in  the  course  of  time.     The  left  ventricle  will  then 

^   beeooe  dilated  and  iurompeteut.     The  same  thing  may  l>e  said  of  the 

H  o4he»  affections  of  the  same  valves  or  of  other  valves.     The  final 

H  accoas  are  the  same.     The  effects  differ,  not  in  their  character,  only 

H   in  ih^  time  nf  their  occurrence. 

^L  We  are  now  prepared  to  take  up  the  study  of  the  various  vahnilar 
^Hbfeinn*^  in  deUtl,  and  we  may  begin,  as  the  most  frequent  of  all  the 
^"BTectioBs  of  the  valves,  with 
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In  a  note  appended  to  the  description  of  Laennec,  Andral  (1827) 
(who  died  at  tlie  advanced  age  of  seventy-nine  of  an  old  heart  lesion) 
dp«<Trib<sl  with  great  precision  the  mechanism  of  mitral  insufficiency, 
which  term  was  then  for  the  first  time  introduce<l  into  the  medical 
Yooabalary.  When  the  valves,  he  said,  no  longer  oppose  the  reflux 
ol  blood,  they  beirome  iusntHoieut.  and  this  condition  is  known  as  an 
iaaalBrtftngy  of  the  valves. 

In-  y  at  th"  left  auriculo-ventricular  orifice  is  that  o<mdition 

in  wh.w.  ....,;.  r  contraction  of  the  left  ventricle  the  mitral  valve  fails 


222  WHITTAKEIl — DISEAReS  OP  THE  HEABT  AND  PERICARDIUM, 

to  close  the  orifice,  so  that  some  of  tlie  blood,  all  of  which  should  have 
been  proj^elled  into  the  aorta,  eBcai}es  into  the  left  auricle  whence 
it  came.  Endocarditis  will  have  been  the  cause  of  the  incomi>etency 
in  the  great  majority  of  cases.  The  infection  or  inflammation  thickens 
the  valves  or  leads  to  deposits  ui)on  their  surfaces,  especially  upon 
the  ventricular  surface,  so  that  the  necessary  accurate  coaptation 
of  the  two  segments  becomes  impossible.  In  other  cases  the  inflam- 
mation may  be  more  strictly  confined  to  the  wall  of  the  heart.  The 
papillary  muscles  may  have  lost  tone  or  the  tendinous  cords  become 
thickened  so  as  to  bind  down  the  valves  and  in  this  way  i)revent  per- 
fect closure  of  the  orifice.  In  rare  cases  the  valve  may  be  split  in 
consequence  of  strain  or  the  mpture  of  an  aneurysm,  or  a  segment 
may  be  detached  from  the  ring  of  in8erti(m  at  the  base  of  the  valve. 
Barie  collected  thirty -five  cases  of  localized  ruptures  of  the  valves,  six- 
teen of  which  concerned  the  mitral  valve.  The  condition  is  observed 
therefore,  being  the  consequence  of  an  infection,  chiefly  in  youth  and 
maturity,  the  period  of  prevalence  of  the  originating  maladies. 

But  sometimes  insufficiency  of  the  mitral  valve  is  developed  in  old 
age.  In  these  cases  the  mitral  valve  is,  as  a  rule,  infected  secondarily, 
after  the  aortic  valve,  and  in  consequence  of  atheromatous  change. 
Not  at  all  infrequently  some  atheromat<ms  degeneration  occurs  in  the 
courae  of  chronic  endocarditis,  so  that  patches  of  opa(iue  and  thick- 
ened tissue,  sometimes  chalky  or  gritty  to  the  feel,  occur  in  the  struc- 
ture of  the  valve  or  are  displayed  along  its  edge.  In  this  way  the  valve 
loses  its  HUj^pleness  and  elasticity,  and  even  a  slight  thickening  may 
be  so  disposed  as  to  interfere  with  the  free  action  of  the  valve.   . 

In  a  third  class  of  cases  there  may  be  no  affection  of  the  endocar- 
dium whatever,  but  the  myocardium,  especially  in  the  vicinity  of  the 
auriculo-ventricular  orifice,  may  have  lost  tone  through  inflammation 
so  that  the  orifice  is  no  longer  properly  adjusted  to  permit  closure  In- 
even  perfectly  normal  valves.  As  stated  elsewhere,  the  auriculo-ven- 
tricular orifices,  though  circular  or  oval  during  the  i)eriod  of  diastole, 
change  their  shape  under  the  contraction  of  muscular  fibres  at  the 
base  of  the  heart  to  assume  a  more  slit-like  or  button-hole  appear- 
ance. Any  impairment  of  the  tone  in  these  muscles,  any  jmretic  con- 
dition, for  instance,  under  acute  inflammation  of  the  myocardium,  or 
any  cicatricial  contraction  in  the  course  of  chronic  myocarditis,  may 
thus  interfere  with  the  natural  alteration  in  the  shape  of  the  orifice 
necessary  to  secure  perfect  occlusion  by  the  valves.  In  any  case  an 
hypertrophy  which  may  have  compensated  a  valve  lesion  or  have 
remedied  a  defective  tonicity  gives  way  in  the  course  of  time,  so  that 
the  heart  muscle  becomes  weak  and  the  heart  cavities  undergo  dilata- 
tion under  the  continued  pressure  of  the  blood.     This  dilatation  may 
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become  so  great  that  tlie  valves  no  longer  suffice  to  close  the  orifice. 
Such  an  incompetence  is  distinguished  as  a  relative  insufficiency. 
This  relative  insufficiency  is  more  common  in  the  right  heart,  but  is 
observed  quite  frequently  in  the  left  heart  in  the  later  course  of  the 
hypertrophies  which  arise  in  consequence  of  increase  of  blood  pres- 
sure, arteriosclerosis,  Bright's  disease,  etc.  Pellegrini  described  a 
typical  case  of  relative  insufficiency  at  the  mitral  orifice  caused  by 
fatty  degeneration  of  the  papillary  muscles.  The  patient  was  a  man, 
aged  sixty,  in  whom  a  systolic  murmur  could  be  heard  over  the 
hypertrophied  left  ventricle.  The  autopsy  revealed  perfect  valves 
with  fatty  papillary  muscles  and  arteriosclerosiH  as  the  cause  of  the 
hypertrophy. 

Finally  insufficiency  may  be  caused  by  a  neoplasm.  Thus  Cur- 
tis found  in  the  case  of  a  woman  who  died  suddenly  a  myxoma  on 
the  auricular  face  of  the  posterior  leaflet  of  the  mitral  valve.  A 
similar  lesion  was  foxmd  by  Debove  in  another  case,  on  the  tricuspid 
valve.  But  from  whatever  cause  occurring — from  endocarditis,  in- 
cluding under  this  head  thickenings  and  deposits  upon  the  surface 
of  the  valves,  stretching  or  rupture  of  the  tendinous  cords,  paresis  or 
paralysis  of  the  papillary  muscles ;  from  atheromatous  degeneration, 
rupture  of  aneurysms,  or  from  muscular  strain;  from  relative  in- 
sufficiency in  the  course  of  chronic  myocarditis  and  dilatation — the 
general  e£fect  is  always  the  same;  some  of  the  blood  regurgitates 
during  the  systole  into  the  left  auricle,  so  that  only  part  of  the  con- 
tents of  the  left  ventricle  is  discharged  into  the  aorta. 

Symptoms. 

The  reflux  of  blood  from  the  left  ventricle  into  the  left  auricle  de- 
velops a  murmur  which  is  heard  with  the  greatest  intensity  at  the 
apex  and  which  is  necessarily  isochronous  with  the  systole,  that  is, 
with  the  first  sound  of  the  heart.  This  murmur  is  usually  soft  or 
blowing  in  character  and  much  resembles  the  whispered  "who,"  save 
that  it  is  much  longer  drawn,  as  a  rule,  being  often  protracted  cjuite 
up  to  the  period  of  the  second  sound.  Hope  distinguished  the  bruit 
of  mitral  insufficiency  as  rough  or  soft,  according  to  the  nature  of  the 
lesion,  and  usually  very  low  in  pitc^h.  It  may,  however,  have  any 
variety  of  timbre.  It  may  show  even  a  musical  note  and  sometimes 
a  peculiar  screaming  sound,  the  so-called  hnilt  de  piauhnnent.  Lejjine 
found  on  autopsy,  in  a  case  in  which  this  bruit  had  been  very  distinct, 
a  x>erforating  aneurysm  with  anfractuous  walls.  Sometimes  the  mur- 
mur sounds  like  the  escape  of  a  jet  of  steam.  In  other  cases  it  is  as 
rough  as  the  sound  of  a  saw  or  rasp,  or  it  may  vibrate  like  a  rattle 
or  with  the  thrill  of  the  jews-harp.     In  one  such  case  Potain  and 
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Eendu  found  at  the  autopsy  a  tendinous  cord  detached  from  the  rest 
and  stretched  across  the  ventricle  wall  in  such  a  way  as  to  traverse 
the  cavity  and  form  an  obstacle  to  the  column  of  blood  (Petit). 

The  bruit,  being  caused  by  the  regurgitation  of  blood  under  the 
contraction  of  the  left  ventricle,  should  correspond  exactly  in  time  to 
the  length  of  the  systole  and  should  terminate  when  the  contraction 
ceases.  Usually  the  bruit  is  heard  most  intense  toward  the  close  of 
the  systole  at  the  moment  of  final  forcible  contraction ;  sometimes  the 
murmur  runs  so  close  up  to,  that  it  seems  to  be  prolonged  into  the 
second  sound  produced  by  the  closure  of  the  valves  at  the  base.  Paul 
calls  this  bruit  the  souffle  paradoxal  because  it  appears  to  belong  to 
the  diastole  while  it  really  belongs  to  the  systole.  Fraentzel  calls  this 
murmur  the  prediastolic.     He  represents  it  with  this  simple  drawing : 

S D        S-^...^        S D        S D, 

Fraentzel  declares  that  he  has  heard  this  murmur  at  least  twenty 
times  and  has  always  been  justified  in  concluding  that  it  depends 
upon  insufiiciency  of  the  mitral  valves.  Anything  like  a  presystolic 
murmur  belongs  of  course  to  a  coincident  or  complicating  stenosis. 

Sometimes  the  bruit,  which  is  distinctly  synchronous  with  the 
first  sound,  is  heard  in  great,  if  not  in  equal,  intensity  at  the  base  of 
the  heart  to  the  left  of  the  sternum  in  the  region  of  the  sounds  of  the 
pulmonary  valve.  The  recognition  of  the  bruit  in  this  region  was  for 
a  long  time  a  puzzle  to  clinicians  and  its  localization  met  with  various 
explanations.  It  was  at  one  time  ascribed  to  greater  tension  in  the 
walls  of  the  ptilmonary  artery  and  to  closer  approximation  of  the 
artery  to  the  walls  of  the  chest  from  displacement  of  the  left  lung, 
which  left  it  more  uncovered.  But  when  it  was  obsen^ed  that  the 
bruit  is  not  heard  in  cases  of  mitral  stenosis  in  which  the  tension  of 
the  pulmonary  artery  is  greatest,  this  view  had  to  be  surrendered. 

Naunyn  offered  the  most  satisfactory  explanation,  which  not  only 
covers  the  cause  of  the  anomaly,  but  also  the  fact  that  it  is  observed 
in  some  cases  and  not  in  others.  Naunyn  shows  in  the  first  place  that 
the  sound  is  heard  best  not  exactly  in  the  region  of  the  pulmonary 
valve  sounds,  that  is,  not  directly  at  the  line  of  the  costo-stemal  junc- 
tion, but  about  two  inches  to  the  left  of  it.  This  region  corresponds 
to  the  point  of  the  appendix  of  the  left  auricle,  which  here  insinuates 
itself  around  the  pulmonary  artery  and  comes  to  lie  in  front  of  it. 
Now,  as  the  blood  is  propelled  by  the  left  ventricle  through  the  in- 
competent mitral  valves  into  the  left  auricle,  it  is  easy  to  understand 
how  the  sound  of  the  murmur  may  be  j)ropagnted  to  the  left  auricle 
and  be  heard  especially  over  the  appendix,  which  lies  immediately 
imder  the  ear  in  this  region.     The  absence  of  the  sound  in  many 
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is  doe  to  the  fact  that  the  auricuhir  appendix  is  not  long  enough 
Id  snrrdUisd  the  imlmonary  nrter>*  and  lie  in  front  of  it.  On  the 
it  stopft  ahoii  and  liea  too  deep  to  transmit  to  the  ear  of 
MUCtiltator  tlie  propagated  sound.  CurHchmaun  comments  upon 
frequent  occurrence  of  this  systolic  murmur  at  the  base,  at  the 
point  of  AU.scnltntinn  of  Uie  pulmonary  art<'ry,  iuHtead  of  at  the  apex. 
Cureclimann  considei-a  it  no  accident  but  a  really  valuable  diagnostio 
uLirh  in  n  doubtful  caHe  sijeaks  for  nu  organic  and  against  an 
idental  murmur.  The  condition  octui's  in  those  cases  of  recent 
■litral  insuifiripucy  iu  which  the  dilatation  of  the  right  ventricle 
exceedn  that  of  the  left  to  sut'h  dcgroo  that  the  left  is  more  tliau  nor- 
Budiy  pressed  away  from  the  wall  of  the  chest  and  lies  against  it  only 
with  the  enlarged  auricle.  The  murmur  is  therefore  audible  exclu- 
siveiy  or  chiefly  at  the  point  of  pr4ijection  of  the  auricle,  while  it 
■ay  l)o  scarcely  ]»ercoive<l  at  all  at  tlie  apex. 

It  is  worth3*  of  remark  that  the  murmur  over  the  pulmonary 
bo  l»etUir  heard  under  certain  changes  of  posture,  ae  for 
lying  down. 
Aa  Uie  blootl  is  regurgitated  into  the  left  auricle,  this  cavity  l)e- 
dilated.  Some  attemjjt  is  made  to  overcome  the  pressure  by 
L»phy,  but  the  capacity  of  the  auincle  iu  this  direction  is 
flligbt  The  hyi>ertrophy  is  itself  soon  overcome,  tlie  left  auricle 
to  some  exteut,  and  not  infrequently  tliis  dilatation  may  be 
l>y  increase  of  dulneas  higher  in  the  thorax,  sometimes 
ap  Ui  the  level  of  the  second  rib,  under  and  on  the  left  side  of  the 
iteinmo. 

The  rise  of  blood  pressure  in  the  left  auricle  necessitates  a  like 
riflu  rif  pressure  iu  Uio  pulmonary  veins  and,  following  the  circulation 
baekw&rds.  in  the  pulmonary  artery,  and  this  elevation  of  pressui'e  in 
the  palmonnry  art<*ry  gives  rise  to  one  of  the  most  valuable  anil  dis- 
KmctiTe  signs  of  mitral  insufficiency  in  a  direct  intensification  of  the 
of  cloBum  of  tlie  pulmonary  valves.  For  as  the  blcwxl  is  pro- 
by  the  right  ventricle  into  the  pulmonary  artery,  which  is 
ftlready  distpuded,  the  resilience  of  the  artery  forces  the  closure  of 
IIm  pulmonary  valves  under  high  preKsure.  In  fact,  the  pn^ssure  is 
so  KTNii  anil  the  chjsurc  of  the  valves  so  sudden  as  marke<lly  to  in- 
teanify  the  second  sound  of  the  heart.  This  intensification  of  the 
Btcond  sound,  which  is  terhnlcally  known  as  an  accentiiation.  is  a 
direct  cooseqnence  of  the  distention  of  the  pulmonary  artery.  The 
gnat  %'aluo  of  this  sound  l>ecomeR  apparent  at  once  and  every  ol)server 
Applies  the  stethoKco]*»e  at  the  point  nearest  to  the  pulmonary  valve. 
thst  is.  at  the  jnnction  of  the  second  rib  with  the  sternum  or  iu  the 
■erood  intenii>ace  to  the  left  of  the  stemuia,  to  ascertain  the  pitch  of 
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this  toue  and  to  compare  it  with  the  Houod  of  the  closure  of  the  aortic 
valves  at  a  simihir  jwint  tm  tho  ri^ht  side  of  the  sternum.  This 
acceutiiatiou  or  iuteiiHification  of  the  jiulniouary  valve  sound  indicates 
of  courae  oul.v  a  higher  preasuw  in  the  imlmonar.v  artery.  The  rise 
of  pressure  may  be  dne  to  obstruction  in  the  Inn^s  or  to  8ch»rotir 
ehangee  in  tlie  walls  of  the  vesHel.  These  are  conditi<»ns,  howevj^r, 
which  are  not  usually  noticed  in  the  course  of  heart  disease  or  tliey 
may  be  eliminated  by  distinctive  si^ns,  ho  that  the  aroentmition  of 
the  pulmonary  vulve  sound  which  was  fii-st  Hij;naliyM:Hl  by  Hkixla,  whr» 
at  once  appreciated  its  importance,  becomes  a  cardinal  sign  iu  the 
recoj^iiition  of  lesions  of  the  mitral  vnlve.  Tlie  accentnation  may  be 
heard  as  long  as  the  increase  of  pressure  is  susbvined  iu  the  pulmo- 
nary artery,  that  is,  as  long  as  the  comjiensatory  hyjwrtrophy  of  the 
right  ventricle  lasts.  It  is  <iidy  when  this  hypertrophy  begins  to  flag 
that  the  accentuation  of  the  pulmonary'  vulve  sound  may  be  no  longer 
perceived,  but  with  the  disappearance  of  it  a  sign  of  inestimable 
Talne  in  the  diagnosis  of  mitral  insufficiency  is  lost. 

The  propulsion  of  the  blood  wave  against  the  higher  pressiiro  in 
the  jmlmonary  artery  soon  develojjs  hypertrophy  in  the  wall  of  the 
right  ventricle,  which  in  npi»reciHted  as  an  increjise  of  dnlness  beyoud 
the  right  border  of  the  sternum.  This  hypertr'tjihy  becomes  so  pro- 
nounced as  entirely  to  overcome  the  additional  preiwnre  in  tJie  j>ul- 
monar\'  artery  and  iu  the  pulmonary  veins,  so  that  the  power  of  the 
right  ventricle  is  invoked  in  aid  of  the  weak  left  auricle.  When  the 
ventricle  is  able  to  counteract  the  effect  of  the  regurgitation  at  the 
auriculo-ventiicular  oriiice,  the  hyperti'ophy  is  said  to  Ik-  comj^ensa^^H 
tory.  A  sufficient  <iuautity  of  bhxKl  is  then  iimpelled  as  if  by  n  doa^^^ 
ble  force  pump,  one  quite  weak  it  is  true,  into  the  left  ventricle,  so 
that  notwithstiinding  the  defect,  the  ai>rta  is  kept  amply  su|iplied 
with  blootl.  Such  an  hyi>ei'trophy  i>ccui*s,  as  a  ruh*.  and  remains 
often  for  a  long  time— so  long,  indeetl,  that  ye-ars  may  la|fSo  without 
the  discovery  al  the  condition.  In  fact,  tlie  lesion  is  often  ma 
manifest  only  in  the  presence  of  some  extrjiordinary  effort,  somi 
intercurrent  disease,  or  some  depre.ssing  emotion  which  weakens  the 
myocardium  and  breaks  up  the  perfect  comjienRation. 

The  increase  in  volume  of  the  right  ventricle  necessiirily  ch 
the  sha|>e  and  positi<m  of  the  heart  in  the  thorax.  The  hy{)ertrophy 
of  the  right  V4»ntricle  brings  the  heart  to  He  more  upon  its  side,  «o 
that  a  greater  surface  rests  ujion  the  diaphragm.  The  powei-ful  pul- 
satirui  of  the  right  ventricle  may  l>©  perceived  at  the  ensiform  carti- 
lage. The  increase  iu  volume  ne(*e,sH«riIy  also  dislocates  the  ajiex 
of  the  heart  to  the  left.  Sometimes  the  hypertrojdiy  of  the  right 
ventricle  ie  so  great  as  to  overshadow  the  left.     The  right  ventricle 
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io  tbeee  casee  forms  the  apex,  which  may  be  felt  an  far  over  as  the 
•xilLfcry  line.  This  changed  relation  of  the  right  and  left  ventricle 
•imI  the  dilatation  of  the  right  heart  and  retnvit  of  tlio  left  are  exem- 
pMed  by  Cursohmann  in  the  accompanying  cut,  which  represeuta  a 


iiUM  aection  through  the  frozen  1>od.r  of  a  boy  wlio  died  suddenly 
doiiiig  the  coarse  of  a  chorea  with  recent  mitral  iuBufficiency. 

The  cnndnct  of  the  left  vontriclo  in  theae  eases  is  a  matter  of  dis- 
pntr*.  S<'nielinie8  it  is  larger  than  natural,  sometimes  less.  Strfiin- 
peU  maintains  that  the  work  of  prop*^]ling  the  blood  through  tlio  in- 
oottipetr*itt  vjilvfs  brings  aUxit  a  distention  of  the  left  ventriele,  that 
w«  tbo  work  of  the  loft  ventricle  is  increa8e<l  by  the  fact  that  the 
blood  findii  isBa«^  through  two  orifices.  Eichliorst  and  Fleischer 
I"  with  this  view.  On  the  other  hnnd.  Friedreich  never  uo- 
iuy  h>  |»»Ttr(ijihy  of  the  left  ventricle,  and  Fnientzel  niaiutJiins 
that  may  enlargement  that  may  exist  affei^ts  only  the  left  auricle  and 
Bf.t    '  ■  ^^ 

rnent  of  the  left  ventricle  in  insuflBciency  of  the  mitral 
vmhre  Ium  been  conftideretl  by  other  authors  as  inconstant,  or  when 
pmMot  M  tbo  coDBequeuce  of  other  conditions,  affection  of  the  kid- 
OAfs*  arteiiodclemfiis,  etc.  The  siipei-HHturution  of  the  blood  with 
caHmaicsaeid  gas  has  also  been  invoked  (Traul»e.  Cohnheim)  to 
it  for  the  incrAAsed  t<>n>*ion  in  the  arterial  system.  In  the 
of  a  k'ok,  the  left  Neutricle  receives  less  blood  than  noiiual. 
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or  if  it  receive  tlie  normal  amount  of  blood  must  expend  less  effort  in 
expelling  tlie  blood  from  its  cavity,  because  the  blood  may  escape  in 
two  directions.  Ordinarily,  therefore,  the  left  veutricle  having  rather 
leas  to  do,  underKoea  no  hyperfcrc)[thy.  Wheu  the  hypertrox»hy  of 
the  i'ifj;ht  veutricle  makea  the  compensation,  the  left  ventricle  is  still 
relieved  of  the  necessity  of  any  extra  work.  In  a  few  cjises  in  which 
tliis  conii>en8ation  is  excessive,  the  left  ventricle  may  underj^o  liyjier- 
tro])hy  in  slight  decree  U^  overcome  the  strain  of  nddititnial  pressure. 
But  when  the  compensatiou  begins  to  flag,  that  is,  when  the  wall  uf 
the  right  ventricle  begins  to  suffer  degeneration  and  dihitjiticm,  so 
that  blood  accumulates  in  increasing  ipiantity  in  the  lungs  and  in  the 
loft  auricle,  the  increase  of  pressure  makes  itself  felt  also  in  the  left 
ventricle,  which  now  in  turn  suffers  degeneration  and  dilatation. 
Finny  reyiortod  a  case  of  mitral  regurgitjition  with  extreme  hyper- 
troi>hy  of  the  left  veutn<de  and  embolism  of  a  branch  of  t*  ^  dorsalis 
pedis  artery. 

These  various  ]>haHeH  may  be  felt  in  the  ])ractice  of  palpation. 
Under  perfect  comjiensation  the  impact  and  the  position  of  the  ajiex 
stroke  may  be  perfectly  normal.  Under  anything  like  an  excessive 
coin])eusati<m  the  heart  may  be  felt  to  throb  with  greater  force  and 
thft  apox  strikes  with  vigor  the  wall  of  the  chest.  When  the  hy|>er- 
trojihy  begius  to  give  way  the  force  of  the  heart  becomes  enfeebled, 
the  impact  may  be  no  longer  felt,  and  the  apex  stroke  becomes  weak 
or  iiii]»erfe]ttible.  Under  increasing  dilatation  the  walls  of  the  right 
ventricle  may  be  stretched  so  that  the  triiuspid  valve  l)ecomes  rela- 
tively iusuilicient.  The  jjulsationa  of  the  heart  may  be  then  seen  in 
the  veins  in  the  neck  and  may  be  felt  in  the -substance  of  the  liver. 

During  the  stage  of  conii»enHatiou  the  pulse  showH  no  anomalies. 
The  hypertrophied  right  ventricle  forces  the  blood  back  through  the 
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pulmonary  artery,  the  capillaries  of  the  lungs  and  the  pulmonary 

veins  iuto  the  left  auricle  and  hft  veutricle,  so  that,  notwithstanding 
the  regurgitation,  tlic  left  ventricle  may  ]>ropel  into  the  aorbi  a  suffi- 
cient amount  of  blood  to  Ell  the  aorta  and  sustain  the  natural  pres* 
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lOQt  the  arterial  system.  It  ia  only  when  tlie  right  veu- 
tnchf  b«gui»  to  flag  that  the  pulae  shows  alteratious  in  its  force  and 
rhythm.  The*  jxilse  uaw  l>ecoiuos  irregular  and  arhythmic  or  shows 
distinct  iuteriuisHions.  In  lulvaneed  c^ses  some  of  the  coutraetious 
Iho  heArt  may  fail  to  reach  the  radial  artery. 
TIm?  finer  variations  are  traced  by  the  sphygmograiih.  But  the 
;in^  in  these  ciujee  depends  entirely  upon  the  condition  of  the  heart 
noflcle.  The  trticings  of  mitral  insufficiency  usually  show  a  short 
UiH>  of  ascent  with  distinct  dicrotism  on  account  of  the  laxity  of  the 
•riml  wall  under  inconiplctd  disteutinu.  The  irreKubirities  some- 
AActaiue  a  definite  form,  so  that  the  arhythmia  l>ecomes  an  allor- 
tvthmia,  which  has  been  studied  in  detail  under  the  subject  of 
arLy  thy  mia. 

Diaffnoeis, 

The  diagnosis  of  mitral  insufiiciency  is  usually  determined  with- 
out much  difficulty.    It  rests  upon  the  following  facts : 

(1)  A  bruit  synchronous  with  the  tiret  sound  and  heard  iu  greatest 
intensity  at  the  ai>ex  of  the  heart.  In  cert^iin  cases,  as  Htat^td,  this 
bruit  may  be  heard  in  greiit  or  nearly  equal  intensity  at  the  base  of 

the  left  of  the  steniuni,  for  it  is  propagated  into  the  left 
couductiHl  through  the  auricuhir  appendix  us  it  surrounds 
tbe  palmffoar^'  artery  and  liefi  close  under  the  wall  of  the  thorax. 

(2)  Hy|»ertrophy  of  tlje  right  ventiicle  as  indicated  by  increase  of 
ihiloeas  to  the  right  fif  the  sti^rnum  Jind  dislocation  of  the  apex  to  the 
UiL     Tber©  is  abio  some  slight  hyi>ertrophy  of  the  left  auricle  which 

make  itself  manifest  by  increase  of  duluess  in  the  neighborhood 
m  flooond  rib  on  the  left  of  the  sternum. 

(3)  Accentuation  of  the  pulmonary  valve  sound,  which  is  duo.  aa 
to  the  hypertrophy  of  the  right  ventricle,  and  which  i>er8i8t8 
;aB  tiie  hyi»ertn>]ihy  last^.     This  accentuatiou  is  heard  directly 

in  the  second  interspace  on  the  left,  or  at  the  junctioD 
oltli«M0f^b  with  the  sternum. 

TbeSB  are  the  three  cardinal  signs  in  the  diagnosis  of  insufficiency 
mitral  valve. 

As  elsewbere  stated,  a  murmur  at  the  apex  in  the  course  of  the 
fini  •ound  of  the  heart  may  meet  with  various  iuterprebitions.  In 
tbe  fiwt  place  it  may  l>e  entirely  independent  of  any  lesion  of  the 
valves  whatrf^wr,  or  of  any  organic  affection  of  the  muscle  of  the 
heart.  It  may  bo  due  simply  U^  anannia  and  to  the  defective  nutrition 
whidi  thitt  conditifm  ira]»lies,  that  is,  to  the  irregular  vibrations  of 
th«  blood  cnrTPUt  and  the  walls  of  the  heart,  A  bruit  with  the  first 
mmod  max  also  depoud  uihju  stenosis  at  the  aortic  valve,  though  here 
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the  bruit  is  most  tuarkeil  at  tlie  base.  FiuiiUy,  the  i)ericardial  fric- 
tion is  more  apt  to  coincide  with  the  HrHt  Bound  of  the  heart.  The 
inei*e  discovery  of  a  miinnur  at  the  apex  svuchronous  with  tho  sys- 
-tole  by  no  zneanB  indicates  of  necessity  an  afifectiou  of  the  initial 
valveB. 

Anieniio  (a<^cidental)  bruits  are  distiii^^ished  by  the  genetic  rela- 
tioHHliip  to  AuaMiiic  stjite.s  (chlorosiH,  U^iiki^niia,  etc.),  iudeiK^udent  of 
the  infections  which  produce  endocarditis,  or,  as  not  much  stress  cau 
be  hud  upon  this  ]>oiut  bt'cansouuieniiu  occurs  ro^;uIarIy  iu  the  course 
of  valve  lesittns,  by  the  absence  of  signs  of  enlargement  of  the  heart 
and  accentuation  of  the  pulmonary  valve  sounds. 

It  is  often  imixiesible  to  dotennine  whether  insufficiency  he  absolute 
or  relative.  A  relative  insutliciency  at  the  mitral  valve  occurs  iu  the 
course  of  the  so-called  idiopathic  hyf>ertrophy  of  the  heart,  when  the 
hyj)ertrophy  l>eKins  to  give  way  and  dilatation  ensues.  The  genetic 
relationship  of  the  condition  may  make  the  diagnosis.  Thus  idi<i- 
pathic  hypertrophy  occurs  more  especially  as  the  result  of  age,  arte- 
riosclerosis, Blight's  disease,  gout.  dial)etes,  hard  work,  etc. ;  where- 
as tlie  al>solut<^  insufficiency  depends  in  the  vast  majority  of  crises 
upon  endocarditis.  The  physical  signs  may  be  the  same  in  either 
case. 

The  pericardial  friction  sound  is  heard  usually  in  greatest  inten- 
sity at  the  base,  does  not  con'espond  so  exactly  with  the  ithasea  of 
the  action  of  the  heart,  is  altered  by  changes  iu  posture,  by  pressure, 
exercise,  etc.,  and  comes  and  goes,  while  the  endocardial  bruit  stays. 

The  prognosis  of  mitral  regurgitatiou  is  the  most  favorable  of  all 
the  leHions  of  the  valves.  These  are  the  coses  in  which  tlie  nature  of 
the  disease  may  escape  recognition  for  years,  and  iudindnals  thus 
affected  may  live  for  many  years,  eveu  decades  of  years,  without  any 
signs  which  f»oint  directly  to  disetise  of  the  heart.  This  is  esix?cially 
the  cjwe  in  childhoo*!,  when  the  hypertrophy  of  the  right  ventricle 
completely  compen-satt^s  the  defect  in  the  valve.  The  prognosis  de- 
peniLs  also  upon  the  rapidity  of  devehipmeut  of  the  lesion.  As  a 
rule,  tiio  origin  is  insidious  and  the  development  is  slow,  so  tliat  the 
heart  may  adjust  itself  to  the  lesion  and  tolerance  is  begotten  to  the 
disturbance  iu  the  circulation.  But  when  the  insufiiciency  develops 
rapitlly,  as  iu  the  case  of  nipture  of  the  vulvc,  the  signs  are  very 
severe  and  the  prognosis  l>ecomi»s  correspondingly  grave. 

In  six  of  tlie  thirti»en  cases  rccordefl  by  Baric^,  rupture  of  the 
mitral  valve  was  annonnci^d  by  intonsp  pain  in  the  chest  with  extreme 
dyspuu>a,  amounting  almost  to  sufftx^ation,  the  face  became  livid,  the 
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bodj  was  covered  with  a  clammy  sweat,  tlie  extremities  were  cold^ 
thu  baart  fell  into  delirium.  lu  a  v&ae  of  this  character  Stokes  dis- 
;,o:>f^eivd  npon  autc»pHy  nipturo  of  the  tendous  of  tlie  mitral  valve. 

Tl»e  durntiou  of  lif«  jiit*^r  suddeu  rupture  varies  betweeu  ei^bt 
days  and  twenty  mouths.  It  is  seen  that  death  is  never  sudden, 
.tfa<mg)i  Allix  re|>ort(Hl  a  case  in  which  life  lasted  but  one  hour,  Hauot 

[kther  case  in  which  life  lasteil  several  hours  only.     The  ])roj^u<»8is 

comes  l>ad  in  j)roportiou  as  the  re(j;ur^itation  is  complicated  by 
'fi*  ■  -•-.  but  dei)ends  especially  upon  the  degree  of  affection  of  the 
iium. 

The  pn^Kiiosis  de[>ends  in  grejit  exteut  upon  the  care  which  the 
itieut  is  able  to  t;ike  of  himself.     Many  cases  survive  to  suceumb 

old  age,  but  most  cases  are  cut  shi>rt  by  intercurrerit  maladies. 
Any  a<(*ute  disease,  especially  any  affection  of  the  lungs,  aggravates 
tiir  pnignosis  at  once.  The  subject  is  cousi<lered  aRain  under  the 
^ral  subject  of  "Prognosis  of  Heart  Disease,  "  where  the  "Treat- 
meut"  is  dlsuossed  at  length. 


Mitral  Stenosis. 

Th/p  history  of  stenosis  of  the  mitral  valve  begius  with  Corvisart 

(IHlHi,  who  noticed  tliat  of  the  two  auriculo-veutricuhir  orifices,  the 

•ft  is  most  fretjuently  the  seat  of  contraction  by  induration  and  ossi- 

iun.     Corvisart  reuc»guized  by  pal|uitiou  active  palpitation  and 

lUr  action  with  arhythmia  of  the  pulse.     At  an  autopsy  he 

Lmml  the  Mi  auricle  distinctly  ililaU^d.     The  auriculo-ventricular  ori- 

'€ee  was  extraordinarily  contracted  and  formed  a  kind  of  osseous  slit 

Uunugh   which  only  a  small  silver  j>iece  could  l>e  forced.     Laeunec 

id  stn^ss  npou  the  i»eculiar  vibration  hniiitftetntvify  which  was  first 

titiivd  by  Corvisart  when  the  hand  was  applied  to  the  precordial 

»a,  and  distinguished  it  as  the  frhnimement  cafalre,  the  name  by 

^hioL  it  is  still  known  (Petit). 

Obstruction  of  the  left  auriculo-ventricular  orifice  is  a  more  cor- 

tvrl  expressioD  than  mitral  steuosis,  because  it  has  more  general 

'  :on.     Tlie  lesiou  which  contracts  or  occludes  the  orifice  does 

:  .,  , .  .^sarily  affect  the  valves  at  all.     Neveiiheless  in  the  majority 

cafies  thf*  ol»struction  is  cjiused  by  deposits  upon  or  by  thickenings 

a4lh«vsions  of  tlie  mitral  valves.     In  rarer  cases  a  proti-uding  aueu- 

r«n  of  the  wrtll  of  the  veutriole  or  of  the  valve  itself,  or  in  still  rarer 

A  fcumc>r,  that  is,  a  neoplasm,  may  be  so  situated  as  to  offer  oV 

le  to  the  current  of  blood.     B.  Curtis  and  T.  Curtis  have  ench  re- 

'poited  a  case  of  tumor  of  the  mitral  valve. 

In  r&rer  caacb  extensive  exuberations  from  the  aortic  valve  may 
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reach  down  into  the  left  suriculo-ventricolar  orilice  and  briiig  about 
a  stenosifl.  Fraentzel  and  Earnhardt  both  obHerved  casea  of  thift 
kind. 

The  obstacle  in  olwiruotion  at  the  left  aariculo-ventricralar  orifice 
interferes  with  or  retards  the  escape  of  blood  from  the  left  auricle 
into  the  left  ventricle.  8ucJi  a  lesion  rarely  existn  alone.  As  already 
stated,  insufficiency  of  the  mitral  valve  is  usaally  complicated  with 
some  degree  of  stenosiH,  though  ah  u.  rule  the  stenosis  is  so  slight  ait 
to  offer  no  real  difliculty  in  the  complete  emptying  of  the  auricle. 
A  mitral  insufficiency  may  (^xist  nhme.  A  mitral  stenosis  is  almojt 
never  found  alone;  it  is  nearly  always  associated  with  mitral  insuffi- 
ciency. The  lesion  which  offers  obstacle  to  the  escniw  of  bl<K>*l  from 
the  auricle  is  so  tlinposed  as  also  to  prevent  perfect  closure  of  the 
valves  and  i)ermit  regurgitation.  As  a  rule,  therefore,  the  condition 
which  is  usually  encountered  is  obstruction  with  regurgitation.  The 
obstruction  assumes  jjrominence  when  it  distinctly  int*^rfen^s  with  the 
escape  of  blood  from  the  left  auricle,  and  when  in  these  caaes  the 
regurgitation  is  so  slight  that  it  may  be  i)ractically  iiverl(xjke<l,  the 
lesion  is  distinguished  as  an  obstruction  at  the  left  aiiriculo-ventricu- 
lar  orifice,  or  for  the  purjioso  of  practical  description  as  a  mitral 
stenosis. 

The  lesion  which  produces  the  obstruction  is  usually  the  same  as 
that  which  prevents  the  closure  of  the  valves,  namely,  a  chronic  endo- 
carditis. Tough,  fibrinous,  thi'ombotic  masses,  deposited  upon  the 
surface  of  the  valve  and  involving  the  tissue  of  tli«  valve  itaelf,  pro- 
truile  so  as  to  obstruct  the  circulation  of  blood.  More  frecjuently  the 
valves  are  thickened  into  n  fibrinous  mass  or  art^  rolled  u|j  along  the 
free  edges  so  as  to  act  in  the  same  way.  lu  still  other  cases  athertv 
maUtns  degeneration  has  set  in  and  calcareous  thickenings  oci!ar  iu 
the  surface  of  the  valve  and  oppose  an  olwtiicle  to  the  circulation  of 
the  bloml,  Cliaubasse  and  Labrauche  reiioried  a  cvise  <if  complete 
calcification  of  the  mitral  valve,  also  of  the  left  auricle,  with  extraor- 
dinary dilatation  of  the  left  ventricle,  and  Gaucher  rei)orted  a  mitral 
lesion  witli  complete  adliesion  of  the  valves,  which  were  united  to 
form  a  funnel.  These  changes  may  take  place  in  the  course  of 
chronic  endocarditis  or  ma>'  result  from  an  extension  of  the  atherom* 
atous  change  from  the  aortic  valves.  The  [>nK*e8ses  of  eudocar- 
dib's  occur  more  especially  in  younger  life  or  in  the  course  of  some 
infection,  especially  rheumatism.  The  atheromatous  changes  occur 
mi>re  fre*|uently  in  more  advanced  life  in  counection  with  arterio- 
solerofiis.  Sf>motimo8  the  deposits  or  thickenings  are  ranged  about 
the  ring  of  inst^rtion  of  the  vnlves.  Fereol  reported  a  <Ni.se  of  calcifi- 
cation of  the  fibrous  zone  of  the  mitral  valve.     Sometimes  tlie  deposits 
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ATB  oeen  in  the  body  of  the  vulve  itHelf,  but  more  (retinently  they 
ATo  found  Along  the  free  edges.  St^uietimeH  the  shrinkage  of  the 
tendinoas  cords  is  so  gr^iit  ixn  to  briug  the  thickened  vaWea  to  rest 
iflUnediAtely  U{>ou  the  papillary  muscles. 

The  size  of  the  auriculo-ventriculur  orifice  may  be  roughly  esti- 
aaied  by  the  tiugei's,  as  ordinarily  both  the  index  &nd  middle  fingers 
amy  be  ijahmhI  through  the  o]>euiug.  But  it  must  be  remembered 
tiuU  post-mortem  rigidity  may  much  coutruct  the  orifice  and  render 
Ikis  ebtimate  invalid.  Disease  processes  may  narrow  the  ring  so 
thai  only  one  finger  or  a  gcK^e  quill  may  be  pushed  thi'ough. 

The  Donual  width  of  the  orifice  ia  so  great  that  a  moderate  cou- 
trardnu  offers  no  laarked  obstacle.  Even  a  diminution  to  one-half 
of  the  normal  lA-idth  imposes  but  little  exti'a  work  upon  the  left  auri- 
cle and  tlie  right  ventricle.  It  is  only  when  the  contraction  exceeds 
Uiis  limit  that  hypertrophy  must  take  place  to  compensate  the  lesion, 
aad  t.ion!{>enHation  becctmes  impossible  only  when  the  orifice  ia  reduced 
to  on^tenth  of  its  normal  width. 

As  in  tlie  majority  of  cases  mitral  stenosifl  is  produee<l  by  endo- 
canlitis,  e«»pecially  that  form  which  occurs  in  consequence  of  rhen- 
matisnif  the  condition  is  most  frequently  encountered  in  early  life. 
In  fkrt  mitral  stenosis  has  l>eeu  found  at  birth.  Deschamps  reported 
a  case  of  congeuital  mitral  steni»sis.  ^^ausom  collected  40  case-s  in 
infaney,  19  of  which  were  veritie<i  at  the  autopsy.  Edwards  reported 
IS  OOOD  of  mitral  stenosis  iu  children,  one  of  them  a  boy  aged  five 
and  one-lialf  years.  Laudouzy  dei^lureil  that  the  condition  was  rather 
more  common  in  the  female  aer,  76  to  100. 

The  Keneral  symptomatology  of  mitral  stenoais  ia  in  the  main  the 
as  that  of  mitral  insutficieucy,  and  all  the  more  is  this  the  fact 
the  two  conditions  are,  as  a  rule,  conjoined;  at  least  mitral 
is  found  nearly  always  in  association  with  mitral  insuf)t- 
.  antral  steuosis  is  in  a  general  way  a  graver  lesion  than 
ixisufficionoy,  and  the  symptom  which  develop  in  consequenoe 
of  any  valve  disease  set  in  sooner  and  in  more  severe  form,  so  that 
vlufe  nuiny  cases  may  l>e  announced  with  the  signs  of  a  general 
or  symptoms  of  aff^ection  of  individual  organs  may  show 
in  greater  intensity,  attention  is  sooner  directed  to  the 
itMlf  in  mitral  stenosis  tlian  in  mitral  insnfficipncy. 
Svidenoe  of  stasis  in  tht^  lungs  shows  itself  first  upon  exercise  or 
aflar  aome  emotional  disturliancte.  The  patient  finds  his  breath  short 
m  dimbtag  stairs.  Hf  takes  cold  on  the  slightest  exposure  and  tJie 
oold  is  ftxeeedingly  obstinate.     There  is  cough  with  the  ex^>ectoration 
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at  tirst  of  frotby  mucus,  bitor  of  mucus  tinK*><l  with  bloo<l.  There 
may  be  later  ha^iuttptyHis  from  more  extemiive  exudatiou  or  a^  tbu 
result  of  infarctiou.  The  sif^ns  of  defective  V>lood  supply  U^  the  brftiu 
set  in  Hooiaor.  There  is  difticulty  iu  concentration  of  the  ideas. 
There  is  unwonted  apathy  with  emotional  disturbance;  the  patient 
becomes  irriUible,  irascible,  and  morose.  The  face  is  pallid,  the 
mucous  membranes  more  or  Ichh  auiemic  at  tii*Ht.  Later  the  veins 
are  ecttitic,  the  face  becomes  dusky,  in  the  later  sta^e  <*(  the  disease, 
cyanotic.  The  vcimh  of  the  neck  are  distended  and  show  undidat4iry 
motion  and  pulsation.  The  liver  is  swollen,  the  mucous  membrane  of 
the  bile  ducts  is  thickened,  cjiusing  icterus,  and  the  (]nantity  of  urine 
is  distinctly  diminished.  Dropsy  accuninlates  sooner  about  the  feet 
and  mounts  up  mt^re  rapidly  to  the  tnink.  In  short,  all  the  signs  of 
venous  stasis  show  themselves  sooner  and  are  more  severe. 

As  obstacle  is  offered  to  the  eseapo  of  blood  from  the  left  auricle, 
the  latter  becomes  dilated  ami  makes  what  eft'oii.  it  may  by  in- 
crease in  size  to  overcome  the  difliculty.  As,  however,  the  muscalar 
tissue  iu  its  walls  is  but  scantily  developed,  the  auricle  soon  yi^xwa 
way,  distending  easily — apparently  with  the  ease  of  a  soap  bubble — 
until  it  reaches  its  utmost  limits.  In  consetiueuce  of  this  distention 
the  b!(trid  is  dammed  buck  in  the  lungs  so  that  the  pulmonary  vessels 
jire  ke|)t  in  a  state  f)f  extreme  ectjvsia,  to  Hueh  a  degree,  indeed,  as  to 
bnl^e  into  and  largely  encroach  upon  the  space  for  the  air;  hence 
the  signs  of  early  interferenee  of  the  aeration  of  the  bloinl  in  mitral 
atenortis,  duHkinoss.  ventms  distention,  and  cyanosis.  Hence  als«) 
the  defective  nutrition  of  the  lungs  and  the  predominant  tendency  to 
catarrhal  affections  ami  to  hemorrhage. 

When  the  lung  rapillanes  are  <»verfdled  the  pulmonary  aiier^'  is 
diateuded,  and  the  blooil  pressure  is  raised  to  such  a  de^^ree  as  to  shot 
the  valves  suddenly  and  with  distinct  accentuation.  The  right  ven- 
tricle now  undt^rgiM^  hyperti'oi)hy  luid  this  change  sets  in  sooner 
and  advances,  tliat  is,  yields  more  rapidly  than  in  the  case  of  mitral 
insufficiency.  All  these  changes  are  precipitatetl  and  intensified  in 
this  condition,  for  the  simple  reason  that  in  mitral  stenosis  the  blood 
accumulates  and  is  retained  in  the  left  auricle  in  greater  (piantity  than 
it  is  in  mitral  insutlicioucy.  Diktution  of  the  auricle  sets  in  sooner, 
ectasia  of  the  lungs  is  more  extreme,  the  i)resflure  in  the  pnlmonary 
arteries  is  higher,  and  the  hypertrophy  of  the  right  rentricle  is  moro 
ra]>id  and  pronounced, 

Thes?  various  rhanges  make  themselves  manifest  by  physical 
signs,  HO  that  mitral  stenosis  may  l»e  as  a  rule  readily  recognised. 

PhtjKintf  Si4jiti<.  -Upon  inspection  the  chest  may  nbow  notliiu$( 
abnormal,  but  in  many  cases  the  hyi>ertrophy  of  the  right  veutride 
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itself  manifest  by  iun'eased  impact,  especially  by  more  distinct 
pnLi&tiou  of  the  epigastriiim,  aud  by  more  pronounced  dlBlocatiou  of 
till'  n\n>x  to  the  left.  Thus  the  ai)ex  may  be  seen  to  Htnke  the  wall 
uf  the  chedt  half-way  between  the  mammiUury  and  axillary  lines.  In 
joath  the  wall  of  the  chest  may  be  protmded. 

But  wlien  the  hyt>ertn>phy  begins  to  give  way  the  pulsations  of 
ibe  heart  ixHx>me  more  feeble  and  the  imjuict  of  the  apex,  as  well  as 
the  body  of  the  heart,  may  not  l)e  seen  at  all.  Thus,  during  the 
fitsgc  of  [»erfect  com{»euHatiou  nothing  abnormal  may  be  observcHl  at 
aU.  lii  the  last  stjige  (if  the  disease,  when  the  compensation  is  en- 
tirely broken*  the  heart  is  too  feeble  to  make  its  pulsations  manifest 
Id  the  e>©.  The  one  sign  then  Wsible  to  inax>ection  is  tLe  more  pro- 
Doanred  palpitation  which  is  ho  commonly  observed  at  the  ensiform 
cartilage  from  the  preponderating  dilatation  of  the  right  ventricle. 

Thi'ue  movements  or  lack  of  movements  of  the  heart  may  be  more 
di«itinctly  ap]>reciated  by  palpation.  Under  good  compensation  as  a 
ml4»  iftaliwtiou  may  perceive  nothing  abnormal.  At  other  times  the 
tamnUuous  action  or  dislocation  may  l>e  recognizeil  by  palpation 
when  tu^nsible  to  the  eye.  Not  infretiuently  a  distinct  vibratory 
thrill  may  be  {perceived  by  the  baud  applied  over  the  body  of  the 
hrttrt  or  over  the  a|>ex.  This  thrill  is  the  frctnissi^mfni  iiifaire  of 
Laemiec.  which  was  first  oljserved  by  his  distinguisluitl  preceptor, 
CorviMart.  It  was  in  mitral  stenosis  that  Corvisart  first  noticed  the 
vilKatory  thrills  whirh  have  since  been  so  fre^pienlly  connected  with 
ohiiCrm-tive  lesions.  The  f*^ling  as  described  is  exactly  like  that  f»f 
the  imrr  of  a  cat  or  like  the  vibration  communicated  to  the  hand  by 
bk>w  u|>ou  ft  spiral  si>riug  of  a  sofa  or  cushionod  chair. 
Percussion  shows  duluess  extending  upward  often  as  far  as  the 
rib  over  the  dilated  auricle,  to  the  right  beyond  the  sternum, 
to  the  left  l>eyond  the  mammillary  line.  As  compensation  lasts 
it  a  comparatively  short  time,  the  increase  in  duluess  is  usually  due 
to  dilatation. 

S?  "  '.•    drtiuite   iufonuiitiou    is   furnished   by    auscultatitm. 

I  is  ap]ilie(l  t<»  the  surface  of  the  chest  in  the  neighbor- 
buod  of  the  a{>ex  a  distinct  murmur  may  bo  heard  in  connection 
tather  witli  the  second  than  with  the  tirst  soimd  of  the  heart,  the 
monaor  cauaed  by  the  passage  of  the  blcHjd  through  the  constricted 
orifice.  The  actual  time  of  its  occurrence  will  depeml  upon  the  cbar- 
aod  extent  of  the  lesion.  When  the  orifice  is  not  too  small,  the 
part  of  the  contents  of  the  auricle  falls  by  gravity  through  the 
mitral  valves.  Tlie  real  obstacle  is  offered  to  the  e8ca]>e  of 
hwi  part  of  itd  c^^itents  under  what  contraction  the  auricle  may 
Tba  friction  sound  is  greatest  as  the  auricle  attempts  to  force 
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the  blcMxl  tlirough  the  contracted  orifice,  just  at  the  end  of  the  diiia- 
tole  and  just  before  the  svHtole.  Such  a  inurujur  in  Huid,  thereiorf% 
to  be  presystolic.  It  doe.s  not  occur  exiictly  ftt  the  moment  of  c^ir- 
tractiou  of  the  ventricle  nor  ut  the  uiomont  of  begiuuin).;  dihitutiuu, 
but  correHponds  to  the  end  of  the  period  of  dilatution  which  imtuedi- 
at*dy  proccdt^H  the  contraction  of  the  ventricle.  ThiH  difference  in 
time  may  he  l>est  appre*.^iated  by  jwilpation  of  the  pulse  during  auu- 
onltation.  Tlie  pulse  correHpondH  to  tiie  period  of  systole  or  is 
slightly,  almost  inappreciably,  later  than  the  nyntole.  The  murmur 
occurs  just  iK^fore  the  systole,  is  really  presystolic,  bo  that  the  three 
periods  which  belong  respectively  to  the  murmur,  the  systole,  and  the 
pulse  make  themselves  manifest  saccessively  to  the  ear  and  to  the 
touch. 

The  murmur  is  heard  in  greatest  intensity  at  the  apex.  Somcv- 
times  this  point  is  shifted  a  little  to  the  left  because  the  left  ventricle 
in  which  the  murmur  is  formed  is  displaced  slightly  backwurd  aiid 
to  the  left  by  the  enormciusly  cmlarged  right  ventricle. 

The  murmur  results  from  the  forcing  of  blood  through  the 
tracted  oritice.     It  must  b<^  thcrefort»  presystolic.     The  systole 
it.     Sometimes  the  systole  furnishes  a  murmur  of  its  own  in  conde* 
((ueuce  of  a  cooxistiug  insufficiency,  but  in  the  absence  of  this  itisuffi- 
ciency  the  drst  sound  is  pure  and,  in  fact,  is  stronger  than  natural. 

Liebermeister  attributes  the  strengthening  of  the  first  sound  at 
the  a|>ex  to  the  conduct  of  the  segments  of  the  mitral  valve.  In  the 
normal  relation  the  mitral  valves  at  the  beginning  of  the  systole  are 
apposed  so  that  the  valve  stands  in  the  position  of  closure.  The 
effect  of  the  systole  is  simply  to  stretch  the  segments  and  to  bring 
them  into  closer  apposition.  In  stenosis  of  the  orifice  the  iufiux 
of  blood  from  the  auricle  into  the  ventricle  keeps  the  valves  o]>eu  np 
to  the  ninmcnt  of  the  systole;  therenjMin  at  this  moment  they  are 
suddenly  closed.  The  segments  must  make,  therefore,  unusually 
wide  excursions.  Liebermeister  declares  that  he  has  repeatedly 
noticeil  such  increase  in  the  first  sound  that  it  could  be  heard  at 
some  distance. 

Potain,  too,  remarks  ux>on  the  fact  that  the  first  sound  of  the  heart 
is  particularly  hard,  but  he  attributes  it  to  the  stiffness  of  the  mitral 
valves.  Potain  8i>eaks  also  f>f  a  vhnjuaiu.ut  attending  the  opening  of 
the  mitral  valve,  a  sound  which  arises  in  the  beginning  of  the  diikstole 
under  the  distention  V»y  the  current  of  blood  of  the  stiff  sections  of 
the  mitral  valve,  which  are  also  partly  adherent  to  each  other  alooi; 
their  iKirders.  This  sound  may  actually  simulate  a  split  of  the  see- 
oml  sound  of  the  heart  or  may  exist  beside  the  split  second  sound. 

Finally,  IVuwic-k  and  Overeud  find  the  cause  of  the  strengtheniug 
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'first  Boond  not  in  the  mitral  valves  at  all,  bnt  in  the  more 
poweffa]  closure  of  the  tricuspid  valve  under  the  hypertrophy  of  the 
right  ventricle  l»ecause,  they  say,  the  sound  in  stionger  not  at  the 
ftpex.  bat  to  tbe  right  of  it;  uioi'eover,  because  it  iu  propagated  to 
the  right;  and  tiually  and  especially,  because  it  disappears  so  soon 
tricuspid  valves  become  incompetent, 
ri^hl  ventricle  undergoes  distinctive  hyj>ertrophy.  But  what 
m  ibe  conduct  of  the  left  ventricle?  Here  again  observers  difl'er.  It 
id  on  the  *)ne  hand  the  left  ventricle  receives  bnt  little  blorid  and 
ly  discharges  its  contents  into  the  aorta.  Wliy  then  should  it 
size?  Dunbar  (lefends  this  new  when  the  stenosis  is 
pare.  The  fact  is.  however,  that  the  stenosis  is  almost  never  pure; 
it  is  almost  always  associated  with  regurgitHtion,  so  that  the  ventri-^ 
de  shows  the  changes  which  belong  to  mitral  iusufticiency.  In  fact, 
Baombach  declares  that  he  fouml  atrophy  nf  the  left  vejitriclc  only 
aeTen  tixues  in  ninety -seven  cases  of  mitral  stenosis,  and  in  only  one 
of  these  case-s  was  the  stenosis  jmre;  it  was  always  complicated  with 
otlwr  keio&s.  80  far  from  undergoing  hypertrophy  the  left  ventricle, 
a  mle,  suffers  atrophy.  It  accommodates  itself  to  the 
diminished  demands.  Under  these  conditions  degeneration  soon 
in  and  becomes  more  extreme  on  account  of  iiLsutiicient  nutrition 
heart  through  the  coronary  arteries.  But  Lenhartz  denies  the 
occurrence  of  atrophy.  Lenhartz  found  at  autopsy  in  a 
of  anatomically  pure  mitral  stenosis  a  moderate  dilatation  of  the 
liA  ventricle,  while  its  wall  Avas  of  at  least  normal  thickness.  The 
autopsy  re^Kirts  of  the  Pathological  Institute  at  Leipsic  and  Halle 
cooceraing  97  cases  of  mitral  stenosis  showed  in  only  7  the  left  ven- 
triclfl  snutll  and  atiophic,  while  lu  'M)  ciises  the  ventricle  was  hyper- 
tro|ihied  or  dilated.  In  10  cases  (11  with  his  own)  tliere  was  no 
cioflapli<'»tiou  with  other  valves,  and  mitral  insufficiency  could  Ix*  al>- 
•ohitely  excluded.  Of  these  cases  only  1  showed  a  thickness  of  9 
while  in  the  rest  the  thickness  of  the  wall  of  the  heart,  varied 
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beCwees  1  and  1.8  cm.  and  the  cavity  of  the  heart  was  only  rarely 
oafitraete«l.  It  was  more  fre(|uently  normal  or  dilated.  Lenhartz 
roodndes  that  tlie  cfimpensation  by  mitral  stenosis  is  more  favorable 
than  w  usually  believed,  ami  expresses  the  view  that  |>erfect  tilling 
of  fhf*  Mt  Tcntncle  is  gnuranteed  by  a  suction  action  of  the  heart, 
wl  i^s  an  hypertrophy  of  the  left  ventricle. 

c^'u'^n^'imor,  of  Heidelberg,  saw  in  the  course  of  twenty  years  4 
ranm  of  pure  sU^nosis,  6  of  steuosis  nath  insufficiency,  and  2  of  stenosis 
with  aortic  lesions.  The  condition  of  the  left  ventricle  varied  in  the 
differeoi  cases.  Contraction  of  high  degree  is  usually  attended  witli 
atrophy  and  induction  in  size  of  the  chamber  of  the  left  ventricle  with 
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snbseqiieut  dilatation.  When  the  stenosis  BupervenBB  upon  insuffi- 
ciency, tlie  hypertrophy  of  the  insufficiency  remains  even  in  the  pres- 
ence of  quite  couHiderable  stenosis.  The  inrreaHed  "suction  foroe" 
of  the  ventricle  protects  it  from  wasting.  This  idea  of  a  suction 
force  sounds  at  the  first  hearing  like  a  perversion  of  the  physioIogicAl 
process  of  dihitation. 

Reference  has  been  made  already  to  the  intensification  of  the  pul- 
monary valve  sound  under  the  extreme  hypertrophy  of  the  right  ven- 
tricle and  disteutifm  of  the  pulmonary  artery  which  *>ccur  in  cocute- 
(pience  of  stasis  in  tlio  hm^s.  The  fart  is  that  this  actrontuation  is 
often  so  pronounced  as  to  split  the  second  sound  at  the  base. 

In  the  state  of  health  the  semiluunr  valves  of  the  aorbi  anil  pul- 
monary artery  ch)se  at  the  same  time  or  so  nearly  at  the  ttun»«  time 
that  no  difteren(je  may  l>e  appreciated  by  the  ear.  Any  distnrbjiuce 
in  the  blood  pressure  in  the  pulmonary  artery  or  aorta  disturbs  tliis 
relation.  If  the  prossui'e  be  iucreaseil  in  one  and  diminished  in  the 
other,  as  is  the  C4ise  in  lesions  of  the  mitral  valve,  the  disturbance  ia 
all  the  more  pronoiincetl.  Attenuation  of  the  aortic  sound  may  lie, 
therefore,  a  sign  as  valuable  as  accentuation  of  the  pnlmouary  sound. 
At  any  rate,  the  weakening  of  the  aortic  sound  makes  moro  manifest 
the  intensification  of  the  pulmonic  sound.  In  the  case  of  mitral  ste- 
nosis thoroughly  comi>ensated  by  hypertroi)hy  of  the  right  ventricle, 
tlie  pressure  in  the  pulmonary  artery  is  extremely  great.  The  pnw- 
ess  of  opening  the  semilunar  valves  against  pressure  is  tliereforn 
slower,  and  the  closure  of  the  valv«»R  under  the  rebound  of  the  l)loo<l 
is,  though  accentuatcnl,  distinctly  retarded,  so  that  the  loud  pulmonarj- 
sound  is  heard  later  than  the  less  distinct  aortic  sound. 

The  sounds  of  the  heart  are  tlien  represented  by  one  long  sound, 
the  systole,  and  two  short  sounds,  that  of  the  closure  of  the  aortic 
and  pulmonary  valves  respectively.  Peter  caIIs  this  rhythm  the  bruit 
of  the  dactvie,  and  Petit  sh<)W8  that  the  rhythm  is  exactly  the  inverse 
of  the  bniit  of  the  galop,  which  is  reprasented  by  the  anai^est,  con- 
sisting of  two  short  sounds  and  one  long  sound.  Potain  insists  ujton 
it  that  the  asynchronism  of  the  valves  is  not  always  in  the  order  i>f 
aortic  precedence.  The  excess  of  tension  in  the  pulmonary  Jirter^-  en- 
trains, ho  says,  the  precession  of  the  sigmoid  closure  in  the  right 
heart.  But<ieigel  attributes  it  to  the  fact  that  the  two  large  vessels  are 
not  simultaneously  filled,  as  the  excessively  dist*iuded and  loss  elastic 
pidmonary  artery  contracts  a  m*>ment  later  than  the  j>oorly  filled 
aorta.  However  this  may  be,  the  Itivi  of  the  separation  or  redupli- 
cation of  the  sound  retiiftins  to  constitute  one  of  the  mont  valuable 
signs  (if  initnd  stenosis.  The  splitting  of  the  sound  at  the  base,  that 
is,  the  double  second  sound,  is  heard  most  distinctly  over  the  pul- 
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kapoary  arieries,  but  may  often  be  apprecinkHl  everywhere  over  the 
^HTt,  atifi  l»oth  the  ucceutuution  and  redupli cation  not  only  may  be 
^HUble«  but  may  l>e  actually  pjilpablo  to  the  touch.  Tho  pulmonary 
PKtMl  is  heani  more  distinctly,  as  htm  been  stated,  because  the  aortic 
,  aooiid  lA  so  (aiiit. 

hen  the  splitting  of  the  diaHtolic  houiuI  is  heard  luost  dis- 
ly  at  the  n|>ex  of  the  heart  aunther  explanation  becomes  neees- 
.  because  the  question  here  must  eont'p.m  tlie  mitral  valves.  The 
'  '  '  Mrjtion  of  this  sfdittiug  of  the  second  sound,  which  is 
r  .  the  (liaguoHiHof  uiiti'al  stenosis,  is  now  the  following: 
As  the  pressure  sinks  in  the  left  ventricle  after  the  systole,  while 
h1  in  th»^  anriele  an  aect^unt  of  sfaisis,  an<l  is  still  further 
on  account  of  contraction  of  the  auricle,  there  occurs  at  the 
of  diastole  a  stretching  and  tension  of  the  mitral  valve  toward 
•  "•  Ic.  And  this  strotcI^n^r  makes  a  sound  if  the  valve  has 
.''  too  stitr  to  yieldasouud;  prealiHin^  always  that  this 
is  not  conoe^iled  by  a  njurninr.  The  absence  of  this  split  of 
secood  Bound  in  mitral  insuificiency  is  explained  by  the  diffei'ence 
in  tiie  ventricle  and  auricle,  as  in  insutlicinncy  the  valves 
lie  a]»plied  without  sound  to  the  wall  i  »f  the  ventricle  and  the  blood 
nnbinileretl  thronj^h  the  easily  nnfold*Ml  valve  (Neukirch,  Pel), 
<*tanun^»  to  the  pulmonary  valves,  it  is  obsen'ed  that  the  long- 
imi«Hl  high  pn*ssure  finally  leads  to  dilatfition  of  the  pulmonary 
ry  with  relative  insufHciency  t>f  the  i>ulnir»nary  valves.  It  was 
iuAki  who  obsi'rMMl,  lN*siiles  the  well-known  symptoms  of  mitral 
,  in  certain  cases  a  long-drawn  blriwiug  murmur  which  some 
ortrajiiiKl  the  whole  sysltde  and  sometimes  followed  the  dias- 
tole. This*  murtnnr  is  nuvst  intense  at  the  left  border  of  the  sternum 
in  Ibo  thirtl  or  fourth  interoo.stal  space ;  it  is  weaker  in  the  second 
mtcwostal  t^paoe  nnd  in  the  neigh N^rhooil  of  the  parasternal  line.  It 
Bol  extend  U'vond  the  right  l>order  of  tlie  sternum,  and  is  en- 
ut  over  the  aorta.  The  ex|ilanation  is  this:  The  blood 
in  the  pulmonary  artery  reaches  an  extreme  degree,  in  con- 
ocn  of  theobstjirle  in  the  pulmonary  circulation  which  is  caused 
f^xtrerae  mitral  stenosis  or  by  changes  in  the  bronchi  and  lungs. 
♦1..  ,-;,.i.t  ventricle  is  at  the  same  time  in  a  stjite  of  hypertrophy 
tly  powei-ful,  and  the  blood  wave  is  discharged  during 
«4f»  from  the  right  ventTide  into  the  pulmonary  /irtery,  the 
so  violent  as  to  dilate  the  wall  of  tlie  artery,  including  the 
Tl*e  semilunar  valves  now  fail  to  close  accurately  and  the 
itatioD  of  ihf"  bli>o<l  into  the  ventricle  prnluces  a  diastolic  mar- 
Thin  murmur  furnisht's  a  favorable  |)rogn<»si9,  for  the  reason 
il  occoTB  only  when  the  right  ventricle  is  powerful. 
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But  the  character  of  the  second  sound,  and  the  same  may  be  said  of 
the  ditit  sound,  will  depend  altogether  upon  the  coutlitionof  the  heart 
muscle.  The  murmur  is  heard  ut  the  apex  presyfltolic  and  the  sound 
of  the  pulmonary  valve  is  intensified  at  the  base,  or  the  sounds  of  the 
closure  of  the  imlmonary  and  aoi*tic  valves  are  actually  separated  or 
split  in  two  only  in  cases  where  the  heart  muscle  is  in  good  condi- 
tion, that  is,  whore  there  is  comi)ensatory  hypertrophy.  So  soon  aa 
the  hypertrophy  liej^ius  to  flag  the  murmur  at  the  apex  Uocouies  less 
pronounced  and  the  split  second  souu<l  or  the  intensified  ijulmonary 
valve  sound  may  no  louder  be  heard.  In  fac^t,  in  the  course  of  time 
the  heart  falls  into  delirium  cordis  witli  multiple  irregularity  and 
insutfioi(3Ut  contraction  so  that  at  this  time  a  definite  lesion  cannot  be 
determined. 

The  apex  murmui*  is  not  always  so  distinctly  presystolic;  some- 
times it  is  more  distinctly  diastolic.  It  may,  in  fact,  show  itself  in 
two  forms:  as  a  diastolic  murmur  at  the  beginning  of  the  diastole, 
and  as  a  presystolic  murmur  at  the  end  of  the  diastole.  Sometimes 
these  two  forms  are  combined,  so  that  we  may  hear  a  distinct  murmur 
at  the  beginning  of  the  diastole,  then  again,  after  a  short  pause,  at  the 
end  of  the  diastole  immediately  preceding  the  systole  and  cut  t)ff  by  it 
StjmetimeH  it  seems  to  take  the  place  of  the  first  sound;  sometimes 
it  is  prolonged  beyond  it.  Here,  however,  are  complicationfl  with 
mitral  insufticieucy.  When  the  pressure  from  l>ehind  can  no  longer 
force  the  blood  through  the  contracted  orifice,  the  murmur  disappears. 

The  friction  of  opposing  currents  of  blood  is  often  communicated 
to  the  surface  as  a  distinct  diastolic  fremitus,  the  frfmlascmet^ 
catnire  which  is  nf»t  only  audible  but  may  be  also  palpable  in  c-ases 
in  which  the  action  of  the  heart  is  strong.  The  fremitus  is,  of  courwe, 
presystolic  or  di.istolic.  It  is  asign  of  very  great  value  in  diag- 
nosis, especially  in  cases  wliero  the  hearing  of  the  observer  is  not  ho 
acute  in  consequence  of  aural  catarrli  or  of  advancing  age.  But  it  is 
astonishing  how  nnu'h  more  nnu'option  avails  than  perception,  hnw 
much  moni  valuabh*  is  eduwition  of  the  brain  cells  than  mere  acuity 
of  hearing — to  know  what  is  heard  than  to  hear. 

When  the  mitral  stenosis  is  pure,  that  is,  when  there  is  no  insuffi- 
ciency, the  systole  is  usually  remarkably  sharp.  The  veutricl«  under 
these  circumstiiuces  saJTeiii  no  dilatation  and  may  contract  with  greater 
force  upou  its diminishf*d  contents,  antlall  the  more  from  the  fact  that 
the  ventricle  sometimes  shows  some  degree  of  hypertrt^i)hy. 

Wlien,  in  the  course  of  time,  the  hypertrophy  of  the  right  vtmtri- 
cle  begins  to  flag,  dilatation  sets  in,  and  there  is  esidilished  sooner 
or  later  a  relative  iusuflicieucy  (tf  the  tiicuspid  valve.  Tlie  pulmo- 
nary valve  sound  at  the  base,  which  has  liitherto  been  so  distinctly 


mtamified,  now  l^ecouies  oufooblod  aiul  aliufiBt  innndihlo.  The  {>rc- 
flVMtohV  murmur  l)ec'(»mL'h  Eniuter  auil  (liMHi>i)ear8,  wiiilea  lou»l  s^h- 
tolic  munour  shows  itsolf  iu  tho  ueii^hborhnoil  of  tlie  PBHiform  curti- 
Ugo,  most  tlifitiuctlv  at  the  fiith  iutercostal  apace  to  the  right  of  the 
■tmmm.  Thin  murraur  depoutla  niiou  iiicoiupetenct?  of  tho  trimspiil 
ndrea.  Hvreu|>ou  uow  <msuo  all  the  aI^us  of  stasis  iu  t)ie  general 
Toooos  system.  The  veins  [luhtate  visiVily  iu  the  neck,  the  liver  is 
enlarK^'^  ^^u^l  sometimes  shows  pulsations,  while  stasis  iu  the  kid- 
is  HhoKn  Itv  the  (limiuutioD  in  the  (juantity  of  uriue>  which,  bo- 
being  s(*4iut  and  ht^Mivy,  becomes  high-colored  and  albuminons. 
The  pulse  at  the  wrist  varies  according  to  the  character  of  the 
haimi,  and  more  es]>eciall>'  according  to  the  condition  of  the  heart 


C^iTTe  in  IIITrul  .-^t>-ri'^i>  t\  ith  ytn>k'i*ii  Cnmpf*iiaftiii)ti :   fix'titc*  ascent,  feeble  force; 
•    -li'VBikiu  ;  f,  rec<^fU. 

mmde.  During  the  period  of  oompeusatiou  the  sphygTuogm]>h 
flhowtf  a  vertical  ascent  of  but  little  height  and  diminished  nrnplitude 
in  oorrespondeuce  with  the  diminished  amount  of  blood  foned  into 
Ibo  ftorta.  The  summit  of  the  curve  Ls  lightly  rounded.  Tlie  de- 
«cpDt  is  oblique  and  but  little  dicrotic.  When  tho  hyjiertrophy  1m>- 
gia«t'>giveway  tlieheartsliows  arhythmia,  intermissions,  and  irregu- 
larities which  diflonler  the  regular  tnicings  of  mitral  stenosis.  TIi»i 
poke  nhows  nrhythmia  more  marked  than  in  any  other  vnlve  lesion. 
Popoff  records  a  case  of  a  combined  lesion  (stenosis  and  insuih- 
(aaaor)  vitli  broken  compensation,  in  which  the  pulse  in  the  right 
-I  It-il  artery  disappeared  at  times,  jirobably  on  account  of  pressure 
t-t'i  n  the  nrrli  of  the  aorta  by  the  right  auricle  and  the  great  venous 
tnmka. 

I}iu<Jll(}8lS. 

TUm  diaicnoAis  of  mitral  stenosis  is  nsnally  the  recognition  of  a 
km*  '  -iod  upon  mitml  insufticiency.     The  patient  will  have 

QVibiL.  .  *  ui*  aigns  of  insuHicioncy  lirHt  and  for  a  cortjiiu  length 

lof  time,  vheu  J40me  intercarrent  malady,  as  a  new  attack  of  rheu- 
imattsm  or  other  infection,  leads  to  a  new  examination  of  the  heart 
A  reeognitian  of  the  complication.     In  quite  exceptional  cases 
mttml  flteuoaia  exiflts  alone.     The  diagnosis  is  here  establiahetl 
Vou.  IV.-W 
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Prognosis. 

Thp  cotiTse  of  mitnil  ateuosis  is  alwiiya  more  rapid  than  that  of 
mitxal  iiiiniiiiciency.    There  is  uot  the  siiuie  j>eriod  oi  hiteucy  of  synip- 
toxns*  and  thia  i>recipiUtiou  of  siguB,  which  beloiigs  to  the  uuture  of 
tbo  lesiou  itself,  is  all  the  more  prouoiinced  l»ecttuse  of  the  coincident 
inrafficioucj.     Degenerative  cliauges  set  in  much  s(K)i]er,  therefore, 
ia  the  course  of  mitral  stenosis,  and  the  signs  of  venonni  stasis  sooner 
liecome  pronounced.     Comi)]ications  on  the  part  of  the  lungs  show 
ihemaeJrefl   esi>ecially  frequently  and  early.      Attacks  of  dysimren 
saperreDc    readily  upon  effort  or  emotional  disturbance  and  occur 
later  spoutjineously  under  the  distrefiisiug  signs  of  cardiac  asthma. 
The  efTect  of  the  extreme  stasis  is  to  interfere  with  the  nutrition  of 
tbe  Imigs,  and  lead  to  hyperplasia  of  tJje  connective  tissue.     Under 
theoe  conditions  hemorrhagic  exudations,  with  pigmentatiouH.  de- 
vielop  to  constitute  tlie  sfncallod  hrowu  induration  of  the  lung,  a  con- 
ditkoi  which  is  so  characteristic  as  to  enable  the  anatomist  when  he 
•p^fi  it  to  predict  the  chararter  of  the  lesion  in  the  heart.     The  abnor- 
mal relations  in  the  pulmonary  ai-tery  load  also  early  to  arterioscle- 
roaia,  which  ia  usually  developed  first  in  the  aorta  and  its  branohes. 
AD  the  incidents  of  valve  lesion  connecte<l  with  insufHcient  blood 
sQpply,  vrith  venous  stasis  and  embolism,  are  of  more  frccjueut  <x;cur- 
truce.     The  stage  of  perfect  compensation  is  shorter,  so  that  dilata- 
a(  ike  right  ventricle  occurs  sooner  and  reaches  a  higher  grade, 
sooner  lea<ls  to  relative  insufficiency  of  the  tricuspid  valve, 
sbova  itself  soooer  about  the  feet  and  in  less  time  assumes 
rions  of  anasarca. 

>^osis  is  greatly  aggravated  by  the  antemia  which  sets  in 
Young  women  especially  show  the  aspect  of  chlorosis. 
cy  iui|M>rte.s  additional  dangers.     These  are  the  cases  espe- 
caDr  in  which  injunction  should  be  put  upon  matrimony. 

Any  intercurrent  malady  is  atteudeil  by  distinctly  greater  danger, 

murh  as  the  reseno  power  of  the  heart  is  soimer  used  up. 

The  prognosis  in  an  indindual  cAse  mny  l>e  determined  by  the 

effect  of  exercise  and  of  digibilis  u]K)n  the  action  of  the  heart  and  tlie 

polae.     Tlic  arcidentid  niunnurs  of  heart  weakness  may  l>e  disso- 

ciatird  in  thiH  wuv,  an  hliglit  bodily  movements  increase  the  dyspnoea, 

arb.^Uimia,  etc..  in  organic  disease,  but  improve  the  condition  in 

Ft     -      '    r  \^eak!ifss. 

Tliv'  'ti  reipiires  an  earlier  and  more  careful  consideration  of 

prophylaxis  that  the  heart  muscrle  may  l>e  consen-ed  as  l{»ng  lis  poa- 

«thlc  an  earlier  resort  to  the  Iieart  stimulants  with  esjH'ciid  caution 

«i  to  their  abuse,  and  systematic  development  of  the  heart  muscle 


ciise  was  de8cnl>ed  by  Fiitterer  in  wbicli  rupture  of 

11  uf  the  atjrta  hud  devf1(i]it>d  au  udveutitiuus  sue,  a  kind  of 
Kket,  which  wiw  interptised  i»etween  the  intact  aortio  valves 

Qs  interfered  with  tlieir  fuuotioii. 
prooeaa  of  arteriosclerosis  or  atheroma  occurs  more  particu- 
advanced  life,  so  that  insuthciency  of  the  aortic  valves,  the 
f  atheromatous  change,  is  more  fre<|uent  in  old  a^jje.     Typical 
may  occur,  however,  in  earlier  life  as  the  changes  of  age 

fei'ipilated,   esi>ecially    by   alcohol,  syphilis,    or    hard  work. 

Bt  of  these  factora  is  also  the  moat  prominent  in  the  ])rodue- 
HilMarysm,  so  that  the  spindle-shaped  dilatation  of  the  aorta 

produces  relative  iusufl&cieucy  occurs  fre<:iuently  in  younger 

d  persists  at  maturity.  The  second  factor,  syphilis,  is  promi- 
tbe  pro*luction  of  tabes  dorsalis,  and  RosenWach  calls  atten- 
tUo  fnnpient  coincidence  of  aortic  insufficiency  with  tabes 
1  nn  account  of  the  associate  arteriosclerotic  changes  in  the 
Endocarditis,  being  the  expression  of  »ui  infectious  process, 
to  earlier  life. 
\  rale,  the  eudocjinlitic  prtn-es-s  Ijc^^ius  with  the  mitral  valves 

ttonds,  usually  in  some  subsequent  attack  of  rheumatism  or 

iflectiou,  to  involve  the  aortic  valves.  Here  the  process  may 
r  benign  or  malign.     As  the  malignant  (septic)  forms  more 

Hily  terminate  fatally,  the  sclerotic  changes  which  are  obsen'ed 

IftUr  sequels  of  simple  (benign)  endix-arditis. 
degree  of  incomi>etency  varies  greatly.     Sometimes  the  little 

can  be  introduced  tlirough  the  valves.  On  the  other  hand, 
of  a  valve  or  processes  of  thickening  may  leave  only  a  but- 
alit.     The  condition  most  frequently  encountered  is  a  trian- 

>peDing  from  defective  closure  on  account  of  tliickening  and 

|^$A  »lf)ng  the  free  liKirders  of  the  valves.     Througli  this  orifice 

Dod  falls  with  the  foive  of  gra^nty,  and  is  forced  under  the 
resilience  of  the  aorta  back  into  the  ventriolo  whence  it  was 

rged. 

ft  reflux  of  blood  soon  distends  the  left  ventricle  and  leads  to 
on  of  the  cavity.     The  walls  of  the  left  ventricle  immediately' 

o  undergo  hyi>ertrophy  and  in  this  way  overcome  the  defect. 

hyportrophy  in  this  o^iso  concerns  the  left  ventricle,  and  as  the 

tricle  is  naturally  a  powerful  muscle,  the  hypertrophy  b^ 

e.     Then  as  so  much  of  the  lilooil  falls  back  into  the 

» the  aorta  ia  comparatively  but  little  filled  and  the  tissuea 

fmni  want  of  nutritive  material.  Tlie  tissues  make  this  want 
I  the  nervous  system  and  the  heart  is  thus  stimulated 
(fort  to  su]iply  the  demands.     It  is,  therefore,  in  tliese 
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cases  of  aortic  inBufiicieiicy  thai  the  hypertrophy  aBsuxnes  ut  timen 
proi>ortioDs  which  may  be  called  colossal.  Tlie  heart  of  man  ap- 
pntximiiter)  in  luaKuitudo  that  of  the  ox,  and  in  Lict  tliis  heart  is  diis- 
tiuguiished  aH  the  va>y  buvinuiu. 

The  peculiar  liueH  aud  ojnu^ities  ho  often  soon  in  the  eudorArdium 
of  the  ventricular  wall  below  the  valves  show  the  resisiaucv  which  in 
offered  by  the  muwrnlar  tisHUP  iu  tluH  n^Kiuu.  The  extreme  enlarge- 
ment of  the  left  veutricle  under  this  hyperti'ophy  increases  the  size  of 
the  heart,  especially  to  the  left,  so  that  the  or^^au  tiSHumoa  a  more 


i/    i 


Pio.  p.— Hjpf%rtn>phy  of  the  Lnft  Vmtrick*  in  Oooaequeiicc  ut  lunMcifOcy  Mid 
AortJc  Vftivtrfe.    a.  Lrft  veDtrlde ;  b.  ri^hl  ventrldA.    Otm-MHtiluii ;  unitiral  tin 


of  tb« 


vertical  position  in  the  chest.  The  outlines  of  the  whole  heart  may 
be  traced  at  times  beyond  the  mammillary  line,  and  the  apex  may  be 
found  as  far  to  the  left  ns  tlm  axillary  line. 

The  force  of  the  reflux  of  bloml  is  indicated,  not  only  by  the 
dilatiition  and  hypertrophy  which  take  place  to  secnre  its  final  ex- 
PuIhIoii.  but  also  by  the  peculiar  and  chanu'teriHtii'  flatteninj?  of  the 
trnlM*<'uI»o  in  the  <*avity  of  the  ventricle.  "^Tlio  tlatteuiug  of  tiie  traliec- 
ulie  aud  papillary  muscles,  which  occurs  in  oonseqnence  of  the 
pressuns  is  seen,  according  to  Schwalbe,  most  pronounced  on  the 
posterior  wall  of  the  heart. 

The  dihifjition  of  the  left  ventricle  is  olwerved  first  at  the  para 
arterialis  under  the  pn-MHuie  of  the  i*e^urgitnting  blood.  Hyjier- 
trophy  doveloj>H  with  it  nearly  simultaneously'.     The  hyjMirtrophy  of 
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.     die  left  ventricle  coin})eiiHates  the  ]f«iou,  wbeu  it.  may  force  a  soffi- 
I    dent  quantity  of  biood  into  the  aorta  to  make  ap  for  the  loss  of  tbd 
I    Mdaent  Mixxl,  tliut  is,  wliou  it  may  pick  up  ibis  additional  load  with 
1    its  own  natural  cout<:nt8  and  dificliar^o  it  to  tbo  l>ody. 
I  but  it  iH  the  work  of  SinypbuH  wbicb  in  Uiuh  thrown  upon  the  left 

^Bpntridtt.  in  that  it  must  unload  itself  of  a  burden  which  continuously 
^^■Us  bock  ufKin  it. 

I  Tlid  right  ventrit'le  is  either  nonrnd  or  shows  moderate  dilatation 
and  hypertrophy.  These  conditions  result  as  the  consequence  of 
hmificient  work  upon  the  part  of  tht*  left  ventricle,  which  leads  to 
irtwrifl  in  the  left  auricle,  and  this  stasis  commuutcates  it^^elf  through 
^tm  lonuH  Ui  the  right  ventricle  whiob  must  then  undergo  dilatation 
mad  hypertrophy. 

Morbid  AnnUmuj. 

Th«  nature  of  the  lesions  defiends  \i\yoii  the  character  of  the  inflam- 
matory or  degenerative  process.  Ordinarily  the  valves  are  found 
thickened  and  more  or  loss  adherent.     Sometimes  a  segment  or  part 


Vte.  Vl— ITIemUT*  RiMlai,*Mt1ltla  with  tVrf nrntlon  of  Uie  Aortk  VbItm.  n.  Aorta  ;  6,  pulmooArjr 
mnmrf  t  <.  UmmboUc  dn'<'>lt  upuu  «  segnMOt  o(  lh»  valve;  d,  performUoo ;  «,  ulcw of  tbe Mp- 
tKm;/.  ukarmlioa  uf  the  milrjil  vaItv. 

of  A  flCgm^Dt  is  Agglutinated  to  the  wall  of  the  aorta.  In  other  caaee 
the  vahre  in  perforatwl  in  cnnseqnenoe  of  the  rupture  of  an  aneurysm 
in  tta  •trocture  or  of  a  tin/il  fatal  mixture  under  progressive  degenen^ 
tm  pKMeflBBB.  Sometimes  a  segment  or  part  of  a  segment  is  torn 
horn  its  bsae,  Tliis  accident  results  in  a  sudden  insufficiency.  The 
mnrp  minnte  o|)enin^s  or  fenestrations,  which  are  not  infrequently 
loQud  along  the  edge  of  tlie  valve,  produce  no  incompetency  as  they 
lie  beyond  the  line  of  rlosnre. 

Under  the  athuromatnus  process  the  valves  are  thickened,  ren- 
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by  the  relatiuu  of  the  original  malady,  usually  in  the  nature  of  an 
infection,  especially'  rhoumatisin ;  by  the  ago  of  tho  patient,  usually 
in  younger  life;  by  tho  early  appearance  of  the  various  evidencea  of 
heart  failure  and  stiwis,  early  fatigue,  anmniia,  cough,  dyspnaia, 
cedeuia,  etc.  The  pulse  is  usually  small,  is  often  insufficient,  and 
later  nrhythmic.  Ifc  liecomeii  much  reduced  in  force,  and  somotimea 
almost  fades  away  wheu  the  arm  is  lifted  at  right  angles  to  the  body. 

The  physical  signs  u]kjii  wliich  the  diaguouis  really  resta  aro  ex- 
tensive visible  pulsatiou,  dislocation  of  the  a}iex  to  the  left,  some- 
times as  far  as  the  axillary  line;  increase  in  the  area  of  dulneHS,  es- 
pecially to  the  right  of  the  sternum ;  the  perception  by  palpation  of 
fremitus,  tho  nxisteuce  of  a  presystolic  or  diastr>lic  murmur  h«uird 
with  greatest  intensity  at  the  apex  with  acx;entuation  of  the  pul- 
monary valve  sound  at  the  base,  or  closure  of  the  valves  at  the  base 
at  such  intervals  as  to  split  or  duplicate  the  second  sound.  Bome- 
times  the  murinur  of  stenosis  is  so  extraordinarily  faint  that  it  may 
be  heard  only  uuder  increjiswl  action  of  the  heart.  Sometimes  again 
stenosis  exists  without  any  murmur.  Strange  to  say,  these  are  the 
oases  in  which  the  coutraistion  of  the  r)rifice  is  particularly  pro- 
nounced. It  is  assumed  that  the  quantity  of  blood  which  traverses 
the  extremely  contracte*!  orifice  is  too  small  to  pnxluce  a  murmur. 
Minot  mentioned  a  case  of  loitral  steuosis,  in  which  notwithstanding 
contraction  of  th«  orifice  to  the  size  of  a  leiul  fH>ncil,  the  presystolic 
murmur  was  heard  only  once  and  then  temporarily.  At  all  other  times 
there  were  either  no  auscultatory  phenomena  or  (July  a  short  systolic 
murmur.  Potain  dwells  upon  the  fact  that  the  diagnosis  of  mitral 
steuosis  must  often  be  mad':^  with  the  aid  of  but  few  of  the  physical 
signs.  In  fact,  a  strong  acceutuation  of  tlie  second  pulmonary  sound, 
in  the  absence  of  otlier  cause,  may  suffice  to  establish  the  diagutisis. 

Of  all  these  signs  the  most  vahutble  is  the  presystf^lic  murmur, 
which,  if  distinct,  actually  decides  tho  case;  and  next  the  i^alpable 
fremitus  which  is  especially  pronounced  previous  to  the  systole  and 
which  ceases  suddenly  when  the  ai>ex  strikes  the  wall  of  the  che^t. 
Thus  an  aljsolute  fiiagnosis  may  sometimes  l>e  made  by  palpation 
alone.  But  in  many  cases,  as  stated,  the  diagnosis  is  extremely 
difficult.  Tlift  TQurmur  may  be  absent,  the  signs  of  insufficiency 
may  predominate,  or  all  the  sounds  may  be  lost  under  delirium  cordis. 
In  these  coses  a  dinguosis  may  lie  irii)X)8sible. 

As  a  nile  the  diagnosis  necessitates  the  recognition  of  l)otb  in- 
sufficiency and  steuosis.  In  such  cjisos,  along  with  the  general  signs 
of  hypertrophy  which  lieloni^  to  both  conditions,  the  murmur,  which 
is  double,  systolic  and  presystolic  (or  diastolic),  makes  the  diagnosis. 
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TheooaiBebf  mitra]  stenosis  is  always  moro  nipid  tban  that  of 
BUtral  inBnfficiency.  There  is  uot  the  suaie  i>eriud  of  lateucy  of  ayniiv 
k>lD0,  anil  this  precipitatioB  of  signs,  which  belongs  to  the  nature  of 
the  keion  itself,  is  all  the  more  pronounced  because  of  the  coincident 
iiWQlficieucy.  Degenerative  changes  sot  in  much  sooner,  therefore, 
in  the  oourae  of  xnitml  stenosis,  and  the  signs  of  veuoii.s  stasis  sooner 
liQCome  pronounced.  Coraplirations  on  the  part  of  the  lungs  show 
themaelves  especially  frequently  and  early.  Attacks  of  dyspUGea 
Klp6iT9oe  n^adily  upon  ofTort  or  emotional  disturltance  and  occur 
later  spontant** »u8ly  under  the  distressing  signs  of  cardiac  asthma. 
Tlie  effwrt  of  the  extreme  stasis  is  to  interfere  with  the  nutrition  of 
the  longs,  and  lead  to  hyijerplasia  of  the  connective  tissue.  Under 
theme  etmilittons  hemuirliagi<*  i^xudatious,  with  pigmentations,  do- 
Telop  t'^  constitute  the  so-called  brown  induration  of  the  lung,  a  con- 
ditiou  which  is  so  characteristic  as  to  enable  the  auat<imist  when  he 
M«i  it  to  predict  the  chanicter  nf  tlie  lesion  in  the  heart.  Tlie  almor- 
mal  Telaiioufi  in  the  pulmonary  artery  lead  also  early  to  artei'ios<do- 
rcMia,  wliich  is  usually  develii]ied  first  in  the  aorta  and  its  branches. 
AD  the  incidents  of  valve  lesion  connected  with  insnlKcient  blood 
sQiiply,  witli  venous  stasis  and  cmbcdism,  are  of  more  fretjuent  occur- 
raoce.  The  stage  of  perf(*ct  compensation  is  shorter,  so  that  dilata- 
tioii  nf  thi;  right  vt*uh'irl*'  ex-em's  sooner  and  roaches  a  higher  grade, 
ami  thus  sooner  lends  to  n.lativc  insufficiency  of  the  tricuspid  valvo. 
(Eilfltoift  shftwR  itself  stn^uer  alx^nt  the  feet  and  in  less  time  assumes 
'tinns  <*f  annsni'ca. 
. :,  ^  :• 'gnosis  is  greatly  aggravated  by  the  antemia  which  sets  in 
in  theme  caBee.  Young  women  especially  show  the  aspect  of  chlorosis. 
P-^  imi^jses  adilitioual  dangera.     These  are  the  cases  espe- 

ciii.  .    --     inch  injunction  should  l>e  put  uimju  matrimony. 

Any  intercurrent  malady  is  attended  by  distinctly  greater  danger, 
inanoQch  as  the  rc«erve  pDwer  of  the  heart  is  sotmer  nsed  up. 

Tb*'  progn4>sis  iu  an  individual  case  may  l>e  determined  by  the 
eifeci  of  pjcerdsi>  and  of  digitalis  upon  the  action  of  the  heart  and  the 
Tlie  accidental  niunnurs  of  lio.-irt  weakness  may  be  disso- 
in  this  way,  hk  sligltt  bodily  movements  increase  the  dyspnoea, 
'brihmia,  etc.,  in  organic  disease,  but  improve  the  condition  in 
tuscular  wivikiM'Sft. 
irc'tttnrnt  r»'«|uire«  an  earlier  aud  more  careful  ctmsideration  of 
ihylaxis  that  the  heart  muscle  may  l)o  conserved  as  long  as  poK- 

ile,  an  i»arlirr  n-sort  to  the  heart  stimulants  with  esjHHMid  cantion 

to  their  alnise,  and  systematic  development  of  the  heart  muscle 
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tuider  cautiously  graded  exercise.  Rapid  and  tumultuous  actioD 
sbonld  be  subdued.  It  is  easy  to  understand  why  tho  left  veutriole 
may  be  better  filled  under  a  longer  duration  of  the  diUstole  so  that  a 
dimiuiHhod  fre(|ueucy  in  the  action  of  the  heart  is  decidedly  favor- 
able to  comi>ensation. 


Aoimc    iNSUFnOIENCY. 

luflufficieDcy  of  thenortic  valves  belongs  anions  the  ejirliest  recog- 
nized affections  of  the  valves.  The  condition  wan  noticed  by  Mor- 
gagni  and  Scnac  but  aeerued  to  have  imHsed  from  recognition  until  our 
knowledge  of  it  wiis  i*evived  by  the  observations  of  Hojie  and  Coni- 
gan  in  the  third  decade  of  the  nineteenth  century.  The  effect  of  in- 
sufficiency at  the  aortic  valve  is  so  great  and  the  phenomena  which 
immediately  attend  it  are  so  striking  as  to  have  directed  to  this  lesion 
more  attention  than  to  any  other. 

Insufficiency  of  the  aortic  valve  implies  imperfect  cloaure  undt»r 
the  reflux  of  blood,  so  that  a  certain  quantity  of  blood  regurgitate 
into  the  left  ventricle.  The  valvcw  become  incompetent  through  two 
distinct  pr(M'es3e«,  to  wit,  eudocjirditis  and  arteriosKilerosis  or  athe- 
roma. Moreover,  the  aorta  may  itwelf  become  so  dilated  aH  to  render 
the  valves  relatively  incoiupetent.  This  condition  is  ob8erve<l  more 
especially  in  c<mnecti(m  witli  aneurynm  of  the  aorta,  which,  when  it 
occurs  in  the  ascending  pi»rtion,  involves  in  its  spindle-shapeil  dilata- 
tion tl»e  oritice  of  the  aorta  in  the  region  of  the  valvea. 

DoTnbrowski  is  not  willing  to  admit  any  dilatation  of  the  left 
auriculo-ventricular  (mitral)  orifice,  because  the  orifice  is  Hurrounded 
with  a  tendinous  ring  that  is  but  little  distensible.  Any  dilatation 
of  this  kind  here  is  the  fanlt  of  the  valve  whose  flaps  fail  to  close  the 
orifice  on  account  of  muscular  iuHuffiriency.  But  in  the  case  of  the 
aort-ft  the  condition  is  difi'erent.  The  aorta  itself  df>es  give  way  and 
the  ring  of  iusci'tiou  of  the  valves  does  dilate.  This  dilatatiou  Lh 
much  more  serious  in  the  c-ase  of  the  aorta,  as  it  means  arteriosclero- 
fiis  Jind  is  ]>ermaueut  and  progressive,  while  the  relative  (functional) 
insufficiency  of  the  mitral  valve  may  be  reme<lied  by  simply  toning 
up  the  heart  muscle. 

Fenestmtion  of  the  valve  is  seldom  the  cause  of  insuffit^ieucy. 
Trauma  may  ]ilay  a  more  important  role.  Thus  Louia  rejHtrted  a 
case  of  rupture  of  one  of  the  aortic  valves  during  severe  muscular 
strain,  and  Greenhow  a  case  of  incomi>etency  of  the  aortic  valves, 
pro<luccd  by  a  strain,  with  subsequent  emlocarditis  and  the  formation 
of  a  polypoid  ImxIv  hanging  into  tlit'  left  ventricle  and  causing  ulcera- 
tion of  tlte  veutricuhir  se]>tum  and  erosion  of  the  a<ljacent  cusp  .'>f  the 
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wm.  A  rare  caHe  was  described  by  Futt^rer  iu  wbitli  rupture  of 
the  wall  of  tht^  lutrtii  liml  ilevclo]>e(l  iiu  ^Lilveutitious  sac,  a  kind  uf 
Use  pr*cket,  wbicli  wtw  iiiterposed  l>etween  the  intact  aortic  valves 
aod  ibuH  interfered  with  their  fuuetiou. 

The  pnx'^^fiH  of  arU'rioaclerottiii  or  atheroma  occuTt*  more  particu- 
larly ill  ndvanrcd  life,  so  that  iuaufficiency  of  the  aortic  valves,  the 
remilt  of  athoromat<niH  chauge,  is  more  Ereciueut  in  old  age.  Typical 
i<h<irftinn  may  <M'cur,  however,  in  earlier  life  as  the  changes  of  age 
are  precipitate^!,  ehpccially  by  alcohol,  syphilis,  or  hard  work. 
The  first  of  these  factors  is  also  the  most  [>romiuent  in  the  i^roduc- 
tion  of  aneurysm,  so  that  the  spindle-shaped  dilatation  of  the  aorta 
which  prtHlntH>s  relative  insufficiency  ocrum  frequently  iu  younger 
H£e  and  {lersists  at  maturity.  The  second  factor,  sypLilis,  is  ]»romi- 
fient  in  the  jircnluctiou  of  tabes  dorsalis,  and  Eosenbach  calls  atten- 
to  the  frequent  coincidence  of  aortic  insufficiency  with  tal»e8 
lis  ou  account  of  the  associate  arteriosclerotic  changes  in  the 
Endocarditis,  being  the  expression  of  an  infectious  process, 
to  earlier  life. 
Ab  a  rule,  the  endocarditic  proct^sH  l>ogin8  with  the  mitral  valves 
extends,  usually  in  some  subsequent  attack  of  rheuTuatism  or 
r  affectitm,  to  involve  the  aortic  valves.  Here  the  process  may 
either  benign  or  malign.  As  the  malignant  (septic)  forms  more 
eoamumly  terminate  fatidly,  the  sclerotic  changes  which  are  observed 
are  nmally  sequels  of  simple  (l~>enigu)  endocarditis. 

Tbe  degree  of  incompetency  varies  greatly.  Sometimes  the  little 
fiager  can  l»e  intrtnluced  through  the  valves.  On  the  other  hand, 
rui»lwn*  of  a  vnlv<^  or  processes  of  thickening  may  leave  only  a  but- 
tonhole slit.  The  condition  most  frequently  encountered  is  a  trian- 
galar  opr>ning  frt)m  defective  closure  on  account  of  thickening  and 
shrinkage  nlftng  the  free  l)onlers  of  the  valves.  Through  this  orifice 
|1m>  blood  ffills  with  the  force  of  gravity,  and  is  forced  under  the 
flfcrooic  retiilienc*^  of  the  aorta  back  into  the  ventricle  whence  it  was 
di-   ■  1, 

!  dux  of  HockI  soon  distends  the  left  ventricle  and  lea<ls  to 
dilatation  of  the  cavity.  The  walls  of  the  left  ventricle  immediately 
be^in  U*  undergo  hypertrophy  and  in  this  way  overcome  the  defetrt. 
A»  the  hyfiertrophy  iu  this  ciise  concerns  the  left  ventricle,  anfi  as  the 
loll  vvntricle  is  naturally  a  powerful  muscle,  the  hypertrophy  be- 
extii?me.  Then  as  so  much  of  the  bloi^d  falls  back  into  the 
ic,  tlie  aorta  ia  comparatively  but  little  tille<l  and  the  tissues 
ddTer  from  want  of  nutritive  mjiterial.  The  tissues  make  this  want 
kanvB  throagh  the  nttrvous  system  and  the  heart  is  thus  stimulated 
to  its  atmoai  effort  to  Hui>ply  the  demands.     It  is,  therefore,  in  these 
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cases  of  aortic  inaulHciency  tliat  the  hyiiertrophy  a^Bumes  at  UmiM* 
pToportious  which  may  be  called  coh)HHul.  The  heart  nf  man  at>- 
proximates  iu  inaguituile  that  of  the  ox«  and  in  fact  this  heart  is  di»- 
tiiiguished  as  tlie  cor  iKtviuum. 

The  |)eiMi]iar  linen  and  oiiacitiea  ho  often  aeen  in  the  endocardium 
of  the  ventricular  wall  l>olow  the  valves  show  the  resistance  which  in 
offered  by  the  muscular  tiftsne  iu  this  rcKJou-  The  extrt^uie  enlarge- 
ment of  the  left  ventricle  under  this  liypertrophy  increases  the  sizcuf 
the  heart,  ospccially  to  the  left,  so  that  the  organ  assumes  a  more 


ff.— Hypertrophy  of  thi*  Left  Vootrlclt*  In  roawqueuo**  uf  Iumifflc*l«Dcy  mod  StctDoate  of  tb* 


vertical  position  in  the  chest.  The  outlines  of  the  whole  heart  may 
be  traced  at  times  beyond  the  mammillary  line,  and  the  apex  may  be 
found  as  far  to  the  left  as  the  axillary  line. 

The  force  of  the  reflux  of  blood  is  indicated,  not  only  by  the 
dilatation  and  hypertrophy  which  tjike  place  to  secure  its  final  ex- 
pnlHi'iii,  but  also  by  the  peculiar  and  characteristic  tlatteniuK  of  the 
trabecuhe  in  the  cavity  of  tlie  ventricle.  The  flatteniuK  <^f  the  tralnMV 
nlsB  and  papillary  mnscles,  which  occors  in  oonsequence  of  the 
pieeanre,  is  seen,  accordinj^  to  Schwalbe,  most  pronounced  on  the 
posterior  widl  of  the  heart. 

The  dilatation  of  the  left  ventricle  is  observed  first  at  the  para 
arterialis  under  the  i)reHHure  of  the  re^jurpitjittiiK  blood.  Hyi>*»r- 
tropliy  develoiJH  with  it  nearly  simultaneously*     The  hypertrophy  of 
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the  left  Tentriclo  compeiiBHios  the  lesiou,  when  it  may  force  a  euffi- 
eient  qoantity  of  blood  into  the  aorta  to  make  op  for  the  loss  of  the 
niflnent  hliHHi,  that  is,  wLeu  it  wny  ])ick  u]>  thiH  juhlitional  load  with 

own  natural  cout^ut8  and  discharge  it  to  the  bod>. 

But  it  is  the  work  of  SisyjihuH  which  is  thus  thrown  ujion  the  left 
TenirioUs  in  that  it  must  unload  itself  of  a  bunleu  which  continuously 
falls  iiAL-k  uj»on  it 

The  right  ventricle  is  either  normal  or  shows  moderate  dihitation 
and  hyi)ertn>phy.  Tht's*^  couilitionH  result  as  tlio  consequence  i>f 
iannftkient  work  upon  the  part  of  the  left  ventricle,  which  leads  to 
fllBsi&  in  the  left  auricle,  and  tliis  stasis  communicates  itself  through 
U»e  Inn^s  t<>  the  right  ventricle  which  must  then  undergo  dilatation 
and  hypertrophy. 

1  Morhid  Amiioviy, 

'  Th«  nature  of  the  lesions  depends  upon  the  character  of  the  inflam- 
tnatory  or  degenerative  process.  Ordinarily  the  valves  are  fouud 
ickened  and  more  or  less  adherent.     Sometimes  a  segment  or  part 


Fte.  M  —  UloermtlTe  EsdocaMltto  wff4i  PerftVAtloa  of  the  Aortic  ValTcm.  n.  Aorta :  A,  puhnooajy 
■flan  •  f-*  tiiromtMtc  de|*uilt  uimq  m  se^ietit  uf  Ui^  valve ;  d,  perforaUon  ;  e,  ulcer  of  the  ao^ 
tmm  :  /,  ukvrmtioa  of  the  mitral  r«Jvv>. 

of  a  e^f^ent  is  aKglntinated  to  the  wall  of  the  aorta.     In  other  cases 
Ire  is  perforated  in  cniiHocpionce  of  the  rupture  of  an  aneurysm 
stmcturf)  or  of  a  final  fatal  rupture  under  progressive  degenera- 
proooBBes.     Sometimes  n  segment  or  part  of  a  segment  is  torn 
its*  Iwuie.     Tliis  accident  results  in  a  sudden  insufficiency.     The 
minute  ojK*mu^;s  or  fencKtratiouH,  which  are  not  infret|uently 
rmnd  along  the  edge  of  the  valve,  produce  no  incompetency  as  they 
ic  liryond  the  line  of  closure. 

Under  the  atheromatous  process  the  valves  are  thickenedi  ren- 
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dered  opaque,  andHliow  Krivyisli-yt''llow  patcbefi  of  hyaline  or  atherom- 
atous chauge.  SometiiueB  the  nocrotic  procoss  breaks  che  sarfaoe 
or  produces  a  more  oxtorsive  sohitiou  of  coutinuity  in  the  Htmctore 
of  the  valve,  which  terminutes  inoHt  fre<tueiitly  in  the  production  of 
the  atlteroniatous  ulcer  or  which  may  result  in  {jerforation. 

Not  iufreciuently  these  processes  coincide.  In  this  cAse  the  lesion 
be^iuH  witli  an  t'mlocarditis  with  its  charncteristio  thickeuiiig  and 
deposit  of  fibrin,  to  constitute  excrescences  or  verrucosities  like  those 
ftmnd  on  the  mitral  valve.  Atlierninatous  degeneratittu  may  now  set 
in  later  as  a  degeneration  in  the  valves  themselves  or  as  tin  extenaion 
inttn  the  process  which  began  in  tlie  aorta.  The  common  lesion  is  m 
thickening  and  shrinkage  from  adherence  of  the  se^^ments  to  each 
(jther  with  rolled  and  thickeue^l  iMnders.  In  thetie  cjises  the  finder 
may  be  often  inserted  behind  the  valve,  whose  texture  is  then  seen  to 
have  lost  itn  translucency  and  is  felt  to  have  lost  is  elasticity  &nd 
pliability. 

Coarse  degrees  of  insufficiency  may  be  detected  by  the  hydraulic 
test,  that  is,  by  simply  pouring  water  into  the  aortii  l>eforti  the  heart 
has  l»een  laid  open  or  the  ba^e  of  the  aorta  has  been  inciseil.  In 
this  experiment  the  aorbi  should  l>e  cut  square  across,  and  should 
be  held  so  that  the  water  falls  directly  at  right  angles  to  the  plane  of 
the  three  segments.  Any  escajie  through  the  valves  would  Ik?  rpcpg- 
nized  by  the  discharge  of  water  through  a  slit  in  the  left  ventricle. 
The  valves  hIiouM  Iwi  considereil  insufficient  only  when  the  water 
esoH;>es  in  this  way  in  coa-^iderable  <|uantity,  as  tlio  penetration  of 
n  few  drops  of  water  would  count  for  uotliing.  In  all  cases  the  mere 
jwrnring  in  of  water  would  fail  to  show  the  action  of  the  valves  under 
the  conditions  which  tike  jdace  in  the  circulation  whore  the  pressure 
is  equal  to  that  of  a  column  of  water  of  the  size  nf  the  aorta  three 
metres  in  length.  Such  a  pressure  naturally  unfolds  the  valvee  with 
considerable  force  and  closely  appfmes  the  free  edges. 

Drasohe  found  the  width  of  the  aortic  valves  under  tension  to 
vary  l»etween  33  and  34  mm.,  the  depth  of  the  iMJcketa  Iwtween  15 
and  17  mm.,  in  an  average  circumference  of  tiie  aorta.  It  must 
be  remarkeil  again,  however,  that  any  mere  measurement  of  the  sur- 
face does  not  furnish  an  absolute  indication  of  the  relation  of  the 
Yalves  to  the  i»rifice.  lis  it  omits  the  important  factor  of  contractility 
of  muscular  tissue  whicli  regulates  the  size  of  the  orifice  and  whicli 
cannot  l»e  estimated  in  the  deiKl  btxly. 

It  is  not  ])robable  that  the  aortic  valves  lie  flat  against  the  wall  of 
the  aort'i.  The  length  of  the  free  lx)rdor  of  a  segment  is  longer  than 
the  arc  of  the  aorta  which  it  subtends,  so  that  the  valves  stand  out 
somewliat  like  pockets.     In  experiments  with  animals  a  sound  which 
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is  introdoced  into  the  aorta  usaally  ^ds  its  way  directly  iuto  one  of 
111©  siaoseB  or  pot-kets  of  the  valves,  and  it  is  almost  impossible  to  in- 
troduce the  Bound  into  the  ventricle  without  iujiiriug  one  of  the  yalve^. 

Sympto/iUi. 

AMtic  inaufficiency  may  remain  Intent  for  a  long  time  and  the 
patient  may  show  no  sign  of  heart  disease  until  some  intercurrent 
aalniiy,  extraordinary  demand,  or  Hustjiined  depreHsing  emotion  may 
F^uust  the  reder\e  force  of  the  heart  and  lead  to  palpiUition,  pain, 
iv  oilier  sign  of  nervous  or  organic  distress.  Aortic  insufHoienoy  is 
oAm  introduceil  insidiously.  lu  individuals  who  lead  sedentary 
tmn,  more  esiiecially  under  intellectual  stimidiiH,  and  who  begin  to 
ftbov  signs  of  nervousness  with  distress  in  the  region  of  the  heart, 
palpitation,  vertigo,  et^*.,  a  cmeful  examination  of  the  heart  will 
•ometirnes  disclose  typical  insufficiency  of  the  aortic  valves. 

On  the  other  hand,  the  sym[itoms  in  a  few  cases  set  in  suddenly. 
Tbaa  BelJfitti  rei>orts  the  sudden  deveIo]>ment  of  an  aortic  insuffi- 
ci«tK'y  in  consequence  of  extraordinary  strain  in  the  cases  of  two 
men,  aged  respectively  twenty-six  and  forty  years.  The  condition 
was  revedded  by  precordial  |>ain,  intense  dyspntea,  and  a  musical 
diastolic  murmur  l)eHide  the  attenuated  second  aortic  sound.  Other 
tti^pw  were  absent.  Entire  recovery  occurred  under  rest.  The  lesion 
«aa  interpreted  as  a  ru]>tnre  of  a  valve  segment  with  fenestration,  a 
eaoditiou  which  ittlmit-s  of  perfect  restoration. 

Sd  soon  as  the  liypertropliy  l)egin8  t^  flag  in  its  force  the  symp- 
loflM  of  heart  failure  l>egiu  t<^»  appear.  As  the  brain  is  exceedingly 
■maitire  to  alterations  in  the  blood  supply,  persons  affecte<I  with 
aortic  inauffiniency  suffer  from  vertigo,  hetidache,  and  insomnia. 
Palienta  are  liable  to  bo  tormented  with  throbbing  sensations  from 
pobation  of  the  carotids  in  the  neck  with  a  feeling  <>f  fulness  in  the 
head,  with  humming  sounds  in  the  ears,  with  sparks  before  the  ey*es. 
C>r^bnil  h»«inorrhage  is  not  uncommon  in  consequence  of  arterioscle- 
braiu  embolism.  Insufficiency  of  the  aortic  valves  is  often 
led  also  with  disease  of  the  kidneys.  The  face  is  usually 
pale  in  contrast  with  the  duskiness  and  ectasia  of  the  vessels  in  later 
■teuMi  of  mitral  disease. 

As  many  caseH  are  associated  with  the  chfimges  of  arteriosclerosis 
and  alharoma,  casefl  of  aortic  insufficiency  are  especially  liable  to  be 
Atteoded  with  j>ain,  which  varies  in  every  degree  ^^{  intensity  from 
aimpli^  discomfort  and  distress  to  the  indescribable  agonies  of  angina 
ptdnria. 

Tlie  by  j>ert:rophy  which  takes  phu^  in  the  right  ventricle  ])08tponeB 
fur  »  htng  time  symptoms  on  the  part  of  the  lungs.     Under  au^'  ex* 


250  WHriTAKER— DISEASES  OF  THE  HEART  AND  PEEICARDIUM. 

traordinarj-  demand  this  hypertrophy  begins  to  give  way  and  pa- 
tients suffer  from  attacks  of  dyspnoea,  at  lirst  under  exercise,  later 
paroxysmally  and  without  provocation.  As  aortic  insufficiency  de- 
pends often  upon  arteriosclerosis,  a  widespread  process  in  the  body, 
it  is  not  surprising  to  learn  that  this  lesion  may  be  found  in  associa- 
tion with  changes  in  other  organs,  in  the  brain,  kidneys,  and  in  the 
body  of  the  heart  itself.  Aortic  insufficiency  is  found  frequently  in 
connection  with  atheroma  of  the  vessels,  of  the  vessels  of  the  brain, 
with  Bright's  disease  and  with  sclerosis  of  the  aorta  and  coronary 
arteries.  Attacks  of  pseudo-angina  and  real  angina  and  attacks  of 
cardiac  asthma  occur  naturally  in  the  course  of  this  condition. 

Physical  Signs, — The  great  enlargement  of  the  heart  may  be  seen 
at  times  on  inspection  of  the  surface.  The  front  of  the  thorax  may 
be  bulged  outward.  This  condition  is  noticed  of  course  only  in  the 
young,  in  whom  the  wall  of  the  chest  is  distensible.  The  great  force 
of  the  heart  is  observed  in  the  increased  impact  which  may  shake  with 
violence  the  wall  of  the  thorax.  Patients  sometimes  complain  of  the 
powerful  throbbing  of  the  heart. 

The  impact  of  the  heart  is  so  diffuse  that  it  is  not  only  seen  in 
the  region  of  the  heart,  but  extends  over  the  whole  left  side  of  the 
chest.  Sometimes  it  shocks  the  whole  chest,  and  in  extreme  cases 
actually  agitates  the  whole  body  of  the  patient  and  even  the  bed  upon 
which  he  lies. 

The  thorax  not  iufrecjuently  shows  at  the  region  of  the  apex  sys- 
tolic retractions,  which  involve  usually  only  the  intercostal  spaces 
but  may,  iu  yielding  chests,  involve  also  the  ribs.  These  retractions 
have  nothing  to  do  with  the  systolic  sinkings  of  concretio  pericardii, 
but  are  due  solely  to  the  fact  that  the  lung  is  retracted  so  far  to  the 
left  under  the  increased  volume  of  the  heart  that  it  may  no  longer 
interpose  itself  to  cover  the  heart  sufficiently  during  the  systole;  the 
systolic  aspiration  therefore  retracts  the  wall  of  the  chest. 

Palpation  renders  these  phenomena  even  more  distinct.  The 
heart  is  felt  to  bound  under  the  hand  and  the  impact  is  sometimes  so 
great  as  to  cause  the  student  who  is  making  his  first  observations  to 
remove  the  ear  from  the  surface  of  the  chest.  The  area  of  the  apex 
beat  covers  a  wider  surface,  over  all  of  which  the  heart  beats  with 
intensity.  The  apex  strikes,  instead  of  in  the  fifth,  in  the  sixth, 
seventh,  or  even  in  the  eighth  intercostal  space,  and  sometimes  as 
far  to  the  left  as  the  axillary  line  itself.  Sometimes  there  may  be 
felt  a  distinct  vibratory  thrill,  though  the  fremitus  is  by  no  means  as 
common  as  iu  the  case  of  stenosis  of  the  aortic  valves.  But  not  at 
all  infrequently  the  conditions  coincide;  there  is  both  insufficiency 
and  stenosis. 


AOKTIC  msUFFICIENCy.  261 

Percussion  reveals  the  increase  in  the  outlines  of  the  heart.  The 
dulness  extends  from  the  right  border  of  the  sternum  to  the  mammil- 
lary  line,  and  from  the  second  to  the  sixth  ribs. 

When  the  left  ventricle  first  begins  to  flag  in  its  force  so  that 
blood  accumulates  in  the  cavity,  extra  work  is  thrown  upon  the  left 
auricle  to  discharge  itself  of  its  contents  into  the  left  ventricle.  The 
left  auricle,  however,  is  little  fitted  for  extra  work.  It  soon  yields 
under  the  strain  and  suffers  a  certain  degree  of  distention.  As  the 
blood  now  accumulates  in  the  left  auiicle  the  pulmonary  veins  may 
no  longer  discharge  their  contents  with  the  same  ease  and  rapidity 
and  blood  is  dammed  back  into  the  lungs,  to  produce  ectasia  of  the 
capillaries  and  to  lead  to  increase  of  pressure  in  the  pulmonary 
artery.  So  soon  as  the  blood  pressure  increases  in  the  imlmonary 
artery  the  right  ventricle  must  undergo  hyjiertrophy.  Under  this 
hyi)ertrophy  the  right  ventricle  is  able  nevertheless  to  emjjty  itself 
and  to  force  the  blood  through  the  distended  capilluries  into  the 
pulmonary  veins  and  left  auricle.  The  right  ventricle  takes,  there- 
fore, a  direct  part  in  the  compensatory  process,  and  it  is  this  enlarge- 
ment of  both  ventricles  which  gives  to  the  heart  its  great  size.  More- 
over, this  universal  hypertrophy  contributes  in  Lirgo  degree  to  make 
the  prognosis  favorable  in  a  condition  which  would  otherwise  be 
extremely  dangerous.  It  will  readily  be  seen,  therefore,  that  the 
process  which  develops  slowly  furnishes  a  much  more  favorable  out- 
look than  those  which  develop  rapidly,  as  the  ventricles  have  under 
a  slow  process  time  for  gradual,  and  finally,  ])erhaps,  entirely  com- 
I)ensatory  hypertrophy. 

As  an  aljsolute  fact  the  hypertrophy  of  the  left  ventricle  becomes 
so  extreme  as  to  be  able  in  the  course  of  time  to  dispense  with  the 
assistance  of  the  right  ventricle.  So  soon  as  the  ventricle  is  able  to 
empty  itself  of  blood  the  pressure  in  the  left  auricle  is  relieved. 
There  is  then  no  longer  stasis  in  the  jjulmonury  veins  and  lungs  and 
increase  of  pressure  in  the  pulmonary  artery.  The  hypertrophy  of 
the  right  ventricle  may  therefore  subside  to  large  degree  and  may  not 
renew  itself  until  the  left  ventricle  begins  to  flag. 

The  reflux  of  blood  througli  the  narrow  orifice  into  the  enlarged 
cavity  of  the  left  ventricle  produces  a  murmur  which  is  heard  in  great- 
est intensity  over  the  site  of  the  aortic  valves,  viz.,  in  the  second 
interspace  to  the  right  of  the  sternum,  and  which  corresponds  in 
time  with  the  dilatation  of  the  ventricle,  that  is,  with  the  period  of 
the  diastole.  The  murmur  is,  therefore,  sym^hrouous  with  the  sec- 
ond sound  of  the  heart,  whose  place  it  often  takes  or  to  which 
it  is  appended.  Bemheira  hears  the  murmur  a  little  before  the  sec- 
ond sound  and  pronounces  it  prediastolic.     The  reason  of  it,  he  says, 
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is  simple ;  the  blood  rushes  back  before  the  rigid  valves  find  time  to 
close. 

The  murmur  is  propagated  along  the  right  border  of  the  ster- 
num or  obliquely  toward  the  apex  of  the  heart  behind  the  body  of 
the  sternum  in  the  direction  of  the  refluent  blood  (S^e),  but  is 
sometimes  transmitted  directly  across  the  sternum  to  the  left  side 
where  it  may  be  heard  distinctly  in  the  third  interspace  (Petit). 
Where  the  murmur  is  loud  it  may  be  heard  in  wide  dissemination, 
sometimes,  indeed,  even  at  a  distance  from  the  body,  and  there  are 
cases  in  which  the  murmur  is  so  intense  as  to  disturb  the  rest  of  the 
patient.  As  a  rule,  however,  the  murmur  is  feeble  and  is  confined  to 
the  point  of  closest  proximity  of  the  valves  to  the  wall  of  the  chest, 
that  is,  to  the  third  interspace  close  to  the  edge  of  the  sternum  or  at 
the  junction  of  the  third  costal  cartilage  with  the  sternum.  The 
murmur  is  always  most  intense  at  first  and  gradually  fades  away,  as 
the  main  amount  of  blood  falls  at  once  by  gravity  and  under  com- 
pression of  the  aortic  walls  through  the  incompetent  valves.  The 
murmur  has  a  tolerably  constant  character ;  it  is  soft,  gushing,  or  like 
the  sound  of  "swish,"  is  long  drawn  and  is  usually  of  no  great  in- 
tensity. 

In  rare  cases  the  murmur  may  be  rough,  sawing,  or  have  a  musi- 
cal tone.  In  these  cases  it  may  sometimes  be  heard  at  some  distance 
from  the  i>atient. 

The  intensity  of  the  murmur  stands  in  some  relation  with  the  size 
of  the  opening.  When  the  opening  is  small  the  murmur  is  faint  or 
may  fail  entirely.  On  the  other  hand,  when  the  opening  is  so  large 
as  id  approximate  the  normal  orifice,  the  murmur  diminishes  in  in- 
tensity. Deposits  may  make  the  murmur  rough.  Great  pressure 
in  the  aorta  intensifies  it  and  lessened  pressure  diminishes  it.  Al- 
terations in  the  posture  of  the  patient  have  also  a  certain  effect 
(Kovacs). 

Sometimes  the  lesion  is  present  and  there  is  no  murmur.  This 
may  be  the  case  in  recent  processes,  in  the  presence  of  certain  com- 
plicating valve  lesions,  in  extreme  stenosis,  and  in  mitral  affections. 
The  murmur  often  ceases  for  considerable  time  in  consequence  of 
great  losses  of  blood.  According  to  Leubo  the  absence  of  murmur  is 
noticed  most  frequently  when  the  insufficiency  reaches  the  highest 
grade,  so  that  when  water  is  poured  int(^  the  aorta  at  the  autopsy 
it  flows  through  in  volume.  This  degree  of  insufficiency  may  be 
produced  by  extreme  shrinkage,  so  that  only  relics  of  the  valve 
remain.  With  such  a  lesion  there  is  no  friction  from  whirling,  and 
thus  no  condition  for  the  development  of  a  murmur.  The  second 
sound,  which  is  heard  ;it  ilw  orifice  of  the  aorta  in  these  cases,  is  the 
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$Ated  sound  from  the  clusure  of  the  valves  of  the  pulmonary 

Tbe  manuur  may  l>e  ahHcut  alHf)  in  the  h(*^iiiuiug  of  aortic  iu- 
raffieiency,  while  the  other  symptoms,  for  iuntance  the  pulnution  <if 
iIm  ejUeeu,  way  be  very  dintiuct.  The  abHenee  of  the  murmur  in  tliis 
case  is  explained  by  a  lessening  of  the  blooil  presHure  and  of  the 
npidity  of  the  circulation  in  couHwiueuce  of  degeneration  of  the 
bcmrt  tuoscle.  Dra^ohe  and  Litten  have  reported  cases  in  which  the 
manunr  was  intermittent 

Inwulticioncy  of  the  aortic  valves  is,  in  typical  cases,  always  ao- 

oompaiueii   by  a  systolic    murmui*   at  the  apex   on   account  of  a 

amoltaneons  incom[>etency  of  thi'  mitral  valve.     Fislier  finds  the  ex- 

planatioD  of  tlie  presystolic  apex   murmur  of  aortic  iusuiHcicncy  in 

imiUk'ailiou  of  the  papilhiry  muscles  and  their  tendons,  or  in  relntive 

Hi)  wucy  of  the  mitral  valve  unsfttisfactory  snd  would  rather  at- 

^ni  it  to  some  disturbance  in  the  nervous  mechanism.     But  this 

^explanation  is  itself  too  vagne  to  be  satisfactory. 

^H      Accentuation  of  the  second  pulmonary  sound  occurs  only  in  the 
^afeKge  of  distuibed  compensation  with  tlie  establishment  of  relative 
iitfralBcieDcy  of  the  mitral  ^-alve.    This  aeceutuaticm  is  thereby  a  sign 
of  sUais  in  the  f>uImouary  circulation. 

Atteution  lias  U'eu  called  by  a  number  of  observers,  especiaUy  in 
our  own  ooantry,  Flint,  Guitoras,  and  others,  to  a  presystolic  mur- 
ur  which  may  bt^  stunetimes  appretnated  at  the  l>ase  of  the  heart. 
hia  murmur  has  met  with  different  intcri>retations.      When  distinct 
d^^cidedly  synchronous  with  the  systole,  it  has  been  consid- 
evidonco  of  a  coincident  mitral  stenosis.     Potain  considered  it 
A  mtuxmlar  sound  due  to  the  hypertrojihy  of  the  left  ventricle, 
e  fact  that  this  mnrmur  is  sometimes  attended  with  fremitus  dis- 
it  fr*^>U!  anything  like  an  extra-cardiaU  for  instance  a  cardio- 
bniit.     In  their  further  studies  Sampson  and  Potain  h>- 
^  tbebmit  in  tlie  mitral  valve,  whose  larger  segment,  crowded  back 
thr  refluent  bl(K»d,  makes  a  kind  of  relative  insufficiency  of  the 
itral  valve.     The  irregidar  vibration  of  this  valve,  interposed  as  it 
belwe«n  tbe  refluent  blood  from  the  aorta  and  the  effluent  blood 
fmni    *  tricle,  prfxluces  the  fremitus  and  the  murmur. 

'I  i.i  iiur  of  aortic  insuffiriency  is  nsnally  a  blowing  sound  of 

sach  intoaaiky  as  to  be  disseminated  over  ft  considerable  jtortion  of 
tbe  cbefti  and  to  l>e  propagated  into  the  carotid  arteries.  It  varies, 
bowwer.  an  ntat^Ml,  in  every  degree  of  intensity  and  character,  is 
loaurtimee  Hoft  as  n  whis]>ered  irho,  at  otJier  times  loud  and  rough.  In 
tion  with  the  enlargement  of  the  heart  this  murmur  is  char- 
of  tb<)  (^>bditiou.     It  ceases  uulv  when  the  hypertrophy 
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begins  to  give  way  and  the  actdon  of  the  heart  becomes  feeble  and 
irregnlur, 

AUcrniiom  of  the   Fnlne, 

The  sudden  disteution  and  collapse  of  the  arteries  which  resalto 
from  the  sudden  tilling  and  iuatau^^iutM^us  reflux  of  l)lood  through  the 
iucompeteut  vulven  makes  itHolf  iiiauiiest  in  a  jwH-uliar  alterutioii  of 
the  pulse — that  is,  the  blood  wave  is  felt  in  the  rttdi(.'ul  artery  aliuoBt 
at  the  very  moment  of  Bvstolo  as  the  artery  is  distemlcd  under  tlu- 
powerful  contrai'tiun  of  the  bypertropiiie<l  ventricle,  and  is  then  kwt 
to  the  im\c\\  as  the  artery  almost  instantly  emptieH  itself  iu  both 
directiniiH,  forw/ird  into  the  cujullaries  and  backward  into  the  heart. 
Tins  Huildeii  tilling;  and  colLipse  of  the  nrt<^ry  was  first  of  all  notirwl 
and  described  by  Corrigan,  of  Dublin,  in  WM).  Thin  distinKuiahed 
pLysician,  thon^ii  Ire  Imd  but  six  IkhIs  under  his  ca.re,  made  such 
accurate  invehtiKations  and  clear  dfscriptious  of  tlie  condition  aw  to 
liave  eounei!te<.l  his  name  Ixith  with  the  disease  and  the  pulse,  for 
(vortic  insufficiency  often  yoes  by  the  name  <if  Corrigan's  disease, 
and  the  blooil  wave  which  aitpeurs  and  di.sap]iea]-8  in  a  tliish  is  known 
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1  uuiioii-bnU  pulM*. 


.'w  the  Corrigan  pulse;  -canuon-bair  pulst*  and  "pistol-Bhot"  p 
are  comui<»u  eijuivalents  which  su^nest  the  characteristic  couditi' 
See  called  it,  on  account  of  its  rapidity,  the  pnlsus  relor,  becsose 
duration  of  it  is  so  mnrh  less  than  that  of  the  normal  pulse. 

Petit  observes  the  fact  that  the  condition  is  mndi  more  marked 
when  the  arm  is  lift#>d  from  the  bo<ly  in  a  position  which  favors  tlie 
more  immediate  reflux  of  1)Io(hI. 

The  sphv^cmoj^raphic  trace  shown  in  these  conditions  a  vertical 
ascent  of  considerabh*  heiglit,  always  j^reater  than  normab  with  such 
sndilt^n  collapse  as  to  niakf  of  the  apox  an  extremely  acutf*  angle. 
The  line  of  deacent  is  also  more  abrupt  and  more  distinctly  ilicrotio, 


AORTIC  INStJFnCTENCY. 


255 


as  usdicutive  of  the  feeble  arteritd  tension.  These  characteristics 
hare  beeu  utilized  to  establish  a  diagnosis,  but  since  it  has  been  found 
the  ttauie  abru[>t  elevation,  acute  angle  at  the  summit,  and  zigzag 
may  be  observetl  in  other  conditious,  as  in  nueur.vsui  of  the 
Aorta  and  certain  coaes  of  antemia,  the  sphygmogniph  may  furnish 
only  corroborative  but  not  pathognomonic  evidence.  Moreover,  these 
conditions  are  only  fully  present  under  some  degree  of  h3i>ertrophy 
of  tb»'  Iwft  ventricle. 

The  pulse  of  Corrigan  is  visible  also  in  the  great  vessela  in  the 
k,  in  the  carotid  and  sulKlaviau  arteries.     The  French  speak  of 
Ihe  rbvtlimical  unduhition  lis  a  ^datise  de*s  arthrv^.'" 

Tht*  powerful  action  of  the  heart  profiels  the  blood  witli  such 
force  that  the  pulsation  of  the  urch  of  the  aorta  may  1x^  {»ere<nved 
in  the  jugulum.  The  carotids  and  the  temporal  arteries  pukate  with 
fcitiw  to  show  alternate  diHteiiliou  and  collapse,  aud  the  Hmaller 
ftrteriMi,  which  are  usujdly  invisible,  are  now  seen  to  pulsate  distinctly. 
MuUer  fouuil  a  rhythmic  jmlsat-ory  m<ivemeut  and  swelling  of  the 
Teil  of  the  ]mlate,  of  the  uvula,  and  of  the  tonsilfl,  as  well  as  a 
rhytlauic  increase  in  the  redness  of  the  ])alat4^.  Merklen  also  saw  the 
l^^^^of  the  soft  palate,  described  by  Muller,  in  a  case  of  aortic  in- 
^^^BBnicy  iKvurriug  in  a  man  twenty -one  years  of  age;  the  rhythmic 
^fvelling  of  the  uvula  was  espt^cially  distinct  in  this  case. 

Thia  capilhiry  pulse,  to  which  attention  was  first  called  by 
Qninrkp,  may  lie  ramie  visible  by  producing  artificial  Iia  ponemia  in 
U}«*  *kiti.  For  instance,  if  the  forehead  of  the  jiatiejit  l»e  rublM-d  with 
a  '    •■  hypenemic  surface  tlius  proiluced  l>ecomes  rrddor  under 

tL-  -.. -i-ii-' and  the  llush  is  increascil  at  tlie  bonlers.  The  systolic 
flivhing  cif  the  nails  is  obsoiTed,  esfiecially  after  light  pressure. 
Thm  dmb  of  the  systole  encroaches  upon  the  white  at  the  root  of  the 
naiL 
^  Balibor  is  not  willing  to  accord  any  diagnostic  value  to  the  capil- 
HHp7  puiect.  (\>rt;iin  authors  declare  that  it  is  never  found  in  health, 
^^■»t  it  nomrs  only  in  heart  diseases,  and  in  them  in  insufficiency  of 
^Hp  aortic  valrm  in  more  than  eighty -three  per  cent,  of  cases.  It  is 
^^Brtainly  frtHpient  in  this  condition  but  is  by  no  means  pathogno- 
^ftnatc  of  any  partii-ular  form  of  heart  disease.  Rosenbach  declares 
that  be  noTer saw  this  phenomenon  distinctly. 

Qaiuckr  alxo  railed  attention  to  the  centripetid  venous  puhw^  in 
thi»  rfnndition.  The  force  of  the  heart  proi»e]H  the  blood  completely 
thitmtfh  tlie  domain  of  the  capillaries  into  the  peripbernl  veins.  The 
r'  impHj*s  not  only  a  strong  heart  and  a  rapid  pulse,  but  also 

a  ;  :.  >n  of  the  arteries  and  veins.     This  venous  pulse  is  seen 

in  the  hand  and  arm.     Like  the  capillary  jtulse  it  is  not  pathog* 
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nomonic  of  insofficieucy  but  is  found  also  in  anteinia  and  fever.  The 
capillarv  pulse  lias  uo  absolute  value,  as  the  same  |>ulse  has  1>eeD  ob- 
served ill  the  hyi>ertrophy  of  the  heart  which  results  from  arterio- 
sclerosis, Brigbt's  disease,  lead-poisoiUBg,  etc.  The  capillary  polM 
is  really  an  indication  of  tlie  forc^  of  the  left  ventricle  whicli  is  stmug 
enougli  to  pro{)el  the  bloo^l  wave  through  the  whole  arterial  h^\  strm 
and  directly  into  the  cai>illarie8.  The  condition  is  most  distinctly 
olwerved  in  anrtio  iuHurtiriency  because  of  the  contrast  which  is  offewd 
in  the  Huddeu  (listtiution  and  Huddeu  emptying  of  the  vessels  under 
the  double  escape  behind  as  well  as  before. 

Corrigan  cidlod  attention  alwo  to  a  fremitus  whicli  may  \)e  ]>erceived 
in  the  arteries,  as  the  expression  of  the  friction  of  the  ra]nd  current, 
and  Tranim  oliser^ed  the  double  sound  which  results  from  irntK'^l'U^ 
vibration  of  the  arterial  walls.  The  first  sound  results  from  the  di»- 
teutiou  of  the  artery  uudcr  the  intiowing  wave  of  blood,  the  second 
feebler  sound  results  from  the  rebound  of  the  artery  after  it  has  been 
stretched,  constituting  the  diorotism  which  is  i>ercei)tible  to  the  touch 
and  is  more  distinctly  manifest  in  the  sphygmogram.  This  donhlt^ 
sound  is  best  appreciated  in  the  larger  arteries,  as  in  the  femoral, 
and  in  the  study  of  it  all  compression  of  the  artery  by  the  stetho- 
s<*ope  must  be  avoided. 

Duroziez  developed  a  double  murmur  in  these  cases  in  the  larger 
arteries,  especially  in  thf>  femoral  artery,  under  strong  oomi»rt'8sif»u 
of  the  8teth<»8coi>o.  This  murmur  whs  not  only  double  Init  intermit- 
tent, and  to  this  ^^  double  souffle  intermittent**  were  ascril)ed  f)athog- 
nomonic  i>roporties. 

The  first  luurmur  results  from  compression  of  the  arterial  trunk 
and  may  be  developed  in  the  same  way  in  any  artery  in  a  state  of 
health.  The  second  murmur  is  due  to  the  rapid  reflux  of  bloo<l,  and 
this  murmur  is  found  only  in  aortic  iusufiiciency.  PotAiu  is  unwill- 
ing to  ascribe  this  murmur  simply  to'the  retrograde  current  of  blood, 
but  attrilmtes  it  likewise  to  the  compression  of  the  stethoscoiM>.  At 
this  double  souille  has  been  ob30r\'ed  also  under  the  same  couditiomi 
as  the  double  sound,  it  has  no  real  pathognomonic  value.  The  a;>on- 
taneous  tone  in  the  crural  artery  under  a  gentle  pressure  of  the 
steth<jscofK3  is,  according  to  Hoclihuus,  rare  and  not  characteristic. 
It  occurs  always  in  insufficiency  of  the  aortic  valves^  and  alm<M»t 
always  in  compensated  mitral  insufficiency,  in  an?einia,  and  in  febrile 
disease.  Matt4^rHtock  says  that  the  double  sound  in  found  most  frtv 
quently  in  insufficiency  of  the  aortic  valves,  fever,  and  lead- poisoning. 
It  may  ]»e  heard  also  during  pregnancy. 

The  tnith  is,  the  double  sound  in  the  cninil  arteries  is  heaz^  in 
health  only  under  increased  activity  of  the  heart,  as,  for  instance  in 
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mnniDg  and  jumping,  but  is  heard  in  aortic  iiisufficieuc>'  under  light 
prevsure  below  PoupArt's  ligament.  At  least  there  is  deyeloped  in 
this  way  a  very  loud  clear  diastolic  tone. 

Both  tiie  double  nouiid  and  the  double  murmur  may  be  heard  at 
fctines  in  the  subclavian  and  axillary  as  well  as  in  the  crural  artery. 

Diagnosis. 

In  the  [»resence  of  the  great  hypertrophy  of  the  left  ventricle  which 
j^ishefl  thiH  conditiou  and  during  tho  existence  of  the  niurnuir, 

rever  fatiut,  the  dingnusis  is  not  difficult.  The  genetic  relationship 
is  more  extensive  than  in  mitral  disease,  as  it  includes  atheromatous 
duu^  and  the  diseases  which  prinUice  arteriosclerosis.  Thus  a 
prsriouH  history  uf  alcoholism  or  of  syjihilis  woidil  shed  more  light 
upon  diaeafie  of  the  aortic  valves  thuu  ut>ou  affection  of  the  mitral 
valrea.  The  previous  history  of  some  acute  infection  is  not  so  essen- 
tial ill  thti  diagnohis  of  disease  of  the  aortic  valves. 

Endticarditis  usually  begins  in  the  mitral  valves  and  extends  so  us 
to  isTolve  the  aortic  valves  in  some  subseiiuent  attack  of  the  original 
malady,  as  of  rheumatism,  but  in  the  more  exceptional  case  endocar- 
ditis may  begin  in  the  aortic  valves  and  be  confined  to  this  region  for 
a  time.  Insufficiency  of  the  aortic  valves  incurs  most  frequently  in 
jOQtfa  and  middle  life,  not  so  much  because  of  the  frequency  of  en- 
docmrditis  at  this  time   but  because  of  the  frequency  with  which 

>rnmatons  change  is  precipitated  by  alcohol,  syphilis,  saturnism, 

it,  diabetes,  etc. 

When  all  the  physical  sigus  are  present  no  lesion  of  the  heart  is 
ly  recognized,  for  there  is  no  affection  which  leads  to 
lous  hyjwrtrophy  with  corresponding  increase  of  force  in 
tlwj  action  of  the  heart.  Moreover,  a  diastolic  l)ruit  points  always 
more  ilefinitely  to  organic  affection  than  a  systolic  bniit  which  may 
^fp^nd  iir*ou  mere  ])Overty  of  the  blood,  more  irregular  vibrations,  or 
ieeljle  muHcnhir  ctmtractions. 

Tbc  incn^ased  hypertnjphy  makes  itself  manifest  by  the  grejit  iu- 
craaoe  id  duluess  above  and  to  the  right  and  left,  and  by  the  e.\treme 
raacfatng  orer  of  the  apex  to  the  left,  even  as  far  as  the  axillary  line. 
The  hrait  is  heard  in  greatest  intensity  in  the  third  interspace  to  the 
left  of  the  st^rriiuni  and  synchronous  with  the  secoml  sound  of  the 
boari.  It  Tariea  in  every  degree  of  intensity  but  is  usually  faint,  and 
only  exceptinnnlly  intense  or  loud.  Faint  as  it  is,  however,  it  may 
be  |iropaigated  into  tlie  carotids.  In  rare  rases  the  jiresence  of  a 
diastolic  murmur  may  bo  accidenbil.  It  may  tlien  have  its  origin  in 
a  vain  Dear  the  heart.  Such  a  condition  develops  especially  in  the 
aagaic  The  murmur  is  developml  either  from  the  inferior  vena 
Vau  IV. -17 
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cava,  when  it  may  be  heard  especially  loud  at  the  lower  part  of  tho 
Bterunm,  or  iu  the  jugular  vein,  when  it  is  heard  in  inteoHity  in  the 
neighborhood  of  the  clavicle.  These  conducted  murmurB  raar  !» 
eaflily  recognized  by  the  fact  that  iu  the  case  of  the  jugular  voin  they 
disappear  upon  pressure  on  the  rein  (Leul)e). 

Extremely  vahiable  evidence  is  furnished  by  the  pxilse.  The 
arteries  are  subjected  to  sudden  distention  and  collapse,  constituting 
the  "  pistol  shot"  pulse,  and  the  fore«  is  so  great  as  ti^  propagate  the 
pulse  into  the  capillaries.  Finally  the  double  sound,  which  is  pro- 
ducr'd  by  sudden  distentiiju  and  collapse,  may  be  heard  in  any  of  the 
great  arteries,  and  the  double  souffle  of  Duroziez  and  double  sound 
of  Traubo,  which  rosult  from  pressure  with  the  stethoscoi^e,  may  be 
distinctly  heard,  especially  in  the  femoral  artery. 

The  diagnosis  is  thus  easy  iu  the  height  of  tlte  dist»iHe  aud  when 
the  lesion  is  largely  compensated  by  the  hypertrophy  of  l)oth  ventri- 
cles.    Sometimes  the  diagnosis  may  be  read  at  once  by  a  ghince 
the  sphygmt^grnm. 

But  the  diagnosis  is  by  uo  means  always  so  easy.  Someti 
the  lesion  is  unattended  by  a  bruit.  AJfections  of  other  valvee 
other  affections  of  the  same  valve  distiirb  the  phenomena.  In  the 
later  course  of  the  disease,  when  hyportropy  gives  way  and  dilatation 
eofiues,  it  may  be  absolutely  impossible  to  distinguish  the  special 
lesion.  Huchanl  <lwolls  ui)on  tlie  difference  which  he  has  observed 
in  the  symptomatology  of  an  aoi-tic  insufficiency  produced  by  rheu- 
matic endocarditis  and  arterioHcleroBis.  In  endocarditis  the  valve 
lesion  dominates,  while  iu  arterionclerosis  the  valve  lesion  is  secon- 
dary. "Arterial"  aortic  iuauiiicieucy  is  distinguished  by  an  unsually 
loud,  rasping,  often  musical  ("piaulant")  diast<dic  murmur,  by  de- 
fective hy|)ertrophy  (jf  the  left  ventricle  with  weak  a|>ex  stroke,  with 
a  tendency  t<i  dilatation.  Usually  there  is  dulness  at  the  region  of  the 
manubrium  stemi  from  ililatatiou  of  the  arch  of  the  aorta.  Not  in- 
fro<iuently  there  are  attacks  of  angina  pectoris.  The  pulse  of  arterio 
solerosis  is  characteristic.  Then  there  are  otlier  symptoms  of  dis- 
tnrbance  of  circulation  in  the  V)rain,  liver,  and  ki<lueys,  e.g.,  vertigo, 
dyspniipa.  which  originate  neither  in  tlie  heart  nor  in  stasis  iu  the 
luugH,  but  are  of  toxic  nature,  dej>endent  often  ujMm  defective  activity 
of  the  kii^lneys  (even  without  albuminuria)  so  that  heart  tonicss  have 
no  effect,  while  the  condition  is  often  improved  by  a  vegetable  and 
milk  diet. 

Relative  insufficiency  occurs  in  Gon8e<juence  of  an  advanced  arte- 
riosclerosis. The  development  of  it  is  therefore  in  contrast  with  the 
organic  discuise,  always  Intent,  slow,  and  insidious.  Along  with  pal- 
pitation, vertigo,  dyspncea,  develop  gradually  signs  of  the  dilated 
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mrcn  of  tlie  aortu.  to  wit,  pulsatiou  in  the  juguhiin,  Jubiess  ut  the 
sternum,  Uietallic  neooud  aortic  souuil.  Finullv,  there  may  be  fouml 
in  tbe  diafliolic  mormur  the  proof  of  the  ucfortuDately  in-efiam- 
ble,  rehitive  iimofficioncy  t)f  the  valve.  The  pulse  is  hard,  teime, 
and  mpid,  ami  the  sphygmograph  showa  the  asceudiuK  hue  more 
perpeucUcuiar  thau  in  the  pulse  of  pure  aortic  izmnfliciency  (Dom- 
bnm»ky).     All  the  other  Hytu[)tomH  are  the  same  in  lM)th  conditions. 

Relative  inauiiicieucy  of  the  aortic  valves  is.  iia  stated,  rare,  but 
ooeuiB  under  excessive  dilatation  of  the  aorta  at  its  oritice.  This 
t^\  "  iisnfficipncy  of  the  aortic  valves  is  distinguished,  according 
V   *  ],  by  a  diastolic  musical  muimur,  which  is  unusually  loud. 

Tbe  murmur  is  produced  by  tlie  iiTeguhix  vibration  of  tbe  Talves, 
whicL  are  affected  in  their  structure  during  the  jmssage  f  the  regnr- 
Iptaiing  bl<KM].  Now,  while  it  is  true  that  a  singing  diastolic  mur- 
mar  may  occur  from  other  causes,  especially  from  ]jerforatiou  of  the 
pocketa  of  the  semilunar  valves,  and  may  fwcur  alsf)  t^Auipornrily  in 
bMUb.  yet  when  the  musical  note  is  distinctly  present  it  should  always 
excite  the  suspicicm  first  of  relative  insufficiency  of  the  aortic  valves. 
Hiedui^osiii  of  this  relative  insufficiency  may  be  suppoHed  by  the 
*  ttMifftratiou,  by  means  of  percussion,  of  dilatation  at  the  oriiice 
the  aortft  (Leul»e). 

Any  lesion  of  the  a»jrtic  valves  should  be  distingniahed  from 
affe»*tion  of  tiie  mitral  vjilves  by  the  fact  that  the  mnriiuir  in  the 
coame  of  the  aortic  valves  is  always  to  be  heard  in  greatest  inten- 
10  luise.  and  lesion  of  the  aortic  valves  may  l>e  sepanited 
lilar  lesion  of  the  pulmonary  valves,  aside  from  the  extreme 
smritv  of  pulmonary  aff*-ction,  liy  the  fatit  that  the  murmur  is  heard 
ID  greatest  intensity  in  the  aortic  valves  upon  the  right  and  iu  the 
imlfoooary  valves  upim  tlie  left  of  the  stei*uum.  Moreover,  the  pe<;u- 
liar  pabe  of  aortic  iusul!iciency  is  absent  in  any  other  valve  disease. 

Tbe  diagnosis,  however,  can  never  nwt  upon  a  condition  of  the 
polsQ  alone,  as  a  similar  capillary  pulse  may  sometimes  be  obsened  iu 
any  condition  which  leads  to  maiked  hyj^rtrophy  of  the  heart,  as  in 
BrijuEhtV  diseasr  or  in  arteriosclerosis  from  any  cause,  or  even  in  any 
TloKent  action  of  the  heart  from  nervoxis  cause  indopondent  of  hy|>er- 
tmphy,  nn  in  certain  nn»miias,  in  saturnism,  and  in  gout. 

Aneurysm  (»f  the  aoi*ta  causes  really  the  chief  difficulty  in  diag- 
nosis. .Smictimc-s,  indeed,  tlie  conditions  coincide,  and  it  is  the 
diUbition  of  the  aorta  which  makes  the  valves  incompetent.  In 
ntbrr  mnrfl  the  diagnosis  may  )>e  established  by  the  fact  that  auea- 
rymi  alTecta  tlie  arch  tuore  fre^iuently  than  the  ascending  aortal,  so 
tbal  tL*»  bruit  and  thrill  characteristic  of  anenrysm  are  j)Grc6ived 
•bore  and  in  the  notch  as  well  as  at  the  left  of  the  sternum.     Aueu- 
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rvHrn  of  tbe  iwecmliuK  uorta  usuiiUy.  bowovor,  aLowH  tlio  bruit  and 
tliriU  in  greiitent  iuteusity  to  the  rigbt  of  the  sternum,  but  then  roni. 
monly  over  a  much  wider  area,  extending  aometiuieH  two  to  three 
inches  t«>  the  right  of  the  sternum.  The  disloi'ation  of  the  whol^ 
heiirt  downward  and  to  the  left  on  }U!count  of  elongation  of  the  aorta 
in  consetiuenee  of  aneurysm,  may  closely  simulate  that  iD<rreaa<*  in 
all  the  diaiiieterH  which  tK^urs  in  aortic  iuBufficiency.  It  will  be 
noticed  that  the  }»ruit  and  thrill  eoiucide  with  the  systole  iu  anea- 
rysm  and  with  the  diastole  iu  aortic  insuificieucy.  The  dalneaa  in 
aneurysm  in  an  advauct*d  cane  extends  over  a  much  wider  area  than 
is  ever  reached  even  by  the  big  heart  of  aortic  insufficiency.  Fur- 
ther, the  bruit  aud  thrill  of  aneurysm  are  most  intense  at  Home  <iia- 
tauce  from  the  heart  and  become  enfeebled  as  the  stethoscoiie  is  made 
to  approach  the  heart.  Bometinies  the  diagnosis  is  establisheil  by 
the  ine<]uality,  as  regards  both  time  and  volome,  shown  in  the  radial 
pulse  on  th«i  two  sides.  Aneurysm  never  produces  the  j>ecnliar  pnlae 
of  aortic  insntticiency  aud  never  causes  the  double  sound  of  di^ten- 
tiou  and  sudden  collapse  in  the  arteries,  or  the  double  souffle  under 
pressure  with  the  stethoscope.  If  these  things  are  observed  in  con- 
nection with  ;.neurysni  they  furnish  e^ndence  of  at  least  relative  in- 
sufficiency of  the  aortic  valves. 

It  will  l>e  remembered  always  that  insufficiency  of  the  aortic 
valves  has  genetic  relationsliip  with  many  an»l  varied  conditions, 
while  the  great  bulk  of  aneurysms  rest  upon  syphilis,  iu  connection 
often  with  strain  aud  alcoholism. 

Profftiofds. 

In  a  general  way  the  prognosis  is  favorable,  at  least  for  n  long 
time.  Ah  is  the  case  iu  all  the  l^^aious  of  the  heart,  it  is  m»wt  favor- 
able in  tlie  young  in  wh<»m  tho  nutrition  is  good  and  ooiui>ensation  is 
more  or  Ip«s  r»erfect.  Because  both  ventricles  take  part  in  the  proc- 
ess of  coui>ensati4in,  and  iK-cause  the  left  ventricle  especially  is  capa- 
ble of  such  enormous  hy|)ertrophy.  insufficiency  of  the  aortic  valve  is 
often  regjirded  as  the  most  favorable  of  all  the  val\^lar  lesions.  But 
this  optimintic  view  is  damaged  to  considerable  extent  by  the  fact  that 
the  l«\sion  (»ft«*n  tleptiMtls  upon  a  degeneration  which  is  wic^^^p^wl<l  in 
the  Ixhly  aud  which  involves  the  integrity  of  other  organs,  the  aorta. 
the  kidneys,  tlw>  brain,  eU\  Thereforn  it  may  not  l>e  sjiid  that  insuffi- 
ciency of  the  a<  trtic  valves  is  as  favorable  as  insufficiency  of  the  mitral 
valves.  Insufficiency  of  the  mitral  valves  is  not  iucomx>atib|p  with 
long  life.  Long  life  is,  however,  seldom  reache<i  with  insufficiency 
of  the  aortic  valves,  thtnigh  the  lesion  is  longer  latent  and  comi>ensji- 
tiou  may  last  under  favorable  circumstances  for  dfteen  to  twenty  years. 
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It  Itaa  indeed  been  asaerted  that  patients  may  recover  entirely 
from  iti8uflicirucy  of  the  aortic  valves;  at  least  it  has  been  asserted 
viib  aoiae  degree  of  proof  that  all  evidence  oi  the  lesion  has  entirely 
dis&pp6ai«<l.  Potain,  for  instance,  claimed  to  have  obsened  tlie  dis- 
appoamiice  of  the  si^ns  of  a  recent  c^se,  and  Le.vden  demonstrated 
A  case  in  which  an  insufficiency  of  traiunatic  origin  had  been  rejiaired 
by  m  fibrous  cicatrix.  It  is  certain  that  such  reparation  may  take 
pkhoe  in  animals  in  which  this  lesion  has  been  produced.  Any 
«hruikai$e  of  the  valves  may  be  compensated,  as  in  the  case  of  the 
mitral  vmlve,  by  dilatation  and  extension  of  still  distensible  parts, 
so  that  the  defect  may  be  entirely  overcome. 

Thft  signs  of  aortic  insufficiency  disapjpear  entirely  in  only  the 
rarest  cases.  The  rule  is  that  the  oonditiou  i>ersists  and  that  in  the 
oaane  of  time  tiie  degenerative  cliangcjs  which  are  always  present  in 
the  beart  moscle  in  every  form  4if  valve  lesion  get  the  upper  hand,  so 
that  tL«  symptoms  of  ililatatiuu,  to  wit,  arhythmia,  tachycardia,  and 
tba  signs  of  general  heart  failure,  dyspucea,  vertigo,  oliguria,  etc.. 
gnidnally  Hui»ervene.  Under  this  degenerative  jirocess  the  force  of 
tbd  beart  dags,  the  murmur  is  no  longer  to  be  heard  at  the  base,  and 
the  strong  pulse  is  substituted  by  the  weak  and  irregular  pulse  of 
lieart  failure.  The  disappearance  of  the  characteristic  signs  of  the 
condition  is,  therefore,  ominous  enough.  Martin  Durr  reported  a 
eaat*  of  sudden  death  in  aortic  insufficiency  from  <edema  of  the  lungs, 
An  unusual  complication  in  this  lesion.  The  patient,  a  smith,  aged 
foriy-ODe,  was  the  victim  t>f  angina  from  arterioHclerosis. 


TreatvienL 
The  best  treatment  of  afirtic  insufficiency  is  that  which  longest 
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^^■HervM  tlie  compensatory  hypertrophy  of  the  left  ventricle.  Dur- 
m^  ihib  stage  of  tumultuous  acti(m  the  patient  should  obsen'e  rest. 
Viofent  contractions  may  be  sulxlued  by  cold  compresses  or  by  the 
application  of  an  ice-liag.  Less  violent  motions  may  lie  controlled 
by  lari^e  c»r  by  mtxlerate  doses,  grs.  xx.  to  3d.,  of  the  bromides,  espe- 
eLally  the  liromide  of  so<iium.  Tlie  clinician  wiU  l>e  cuutinus  wnth  his. 
inlNferenoe  in  suUIuing  the  action  of  the  heart  during  this  period  of 
tBBBnlftnnns  action,  which  often  represents  a  stage  of  adjustment,  or 
of  fresH  insiUt  to  or  irritation  of  the  endocanlium. 

Fkin,  however,  always  calls  for  relief.  Jfere  discomfort  or  dis- 
tnm  may  be  n^lievnl  by  the  bromides.  Sometimes  a  small  dose  of 
pbeaacetin.  grv.  r.-x,,  (piickly  subdues  neuralgic  pain.  Antipyriu, 
(CfB.  «■.,  is  often  more  eflfective  and  is  in  this  dose  <|uite  nufe.  The 
«alieyLatM,  salol  grs.  v.-x.  every  two  to  four  hours,  or  quinine  in 
■imilar  doae,  may  secure  more  permanent  relief.     Pain  which  is  so 
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severe  as  to  simulate  angimi  i)«ot()ris  may  call  for  the  use  of  nitro- 
glvL'eriu,  uuy  drn))  of  the  j!,-,r  of  oue-pern'eut.  Hohition  iu  a  teasiK>ou- 
ful  <if  water  every  half-hour  or  iiour.  T!io  ]>aiu8  of  augiaa  }>ectoriH 
may  l)o  relieved  at  once  by  the  iiihalatiou  of  amyl  nitrite. 

Att.U'kH  of  dy«iniO'a  HidiHido  UHiiulIy  under  tlie  administratiriti  of 
a  diirusililu  heart  Htimuhiiit^  Huch  as  the  tincture  of  camphor,  the  tinc- 
ture of  valerian.  3Bs.-i.  in  a  teiispoonhil  of  water,  or  Hoffmann's 
anodyne  in  efjual  dose.  Dyspnoea  and  paiu  are.  as  a  nde,  controUeil 
at  once  hy  morphine,  e»si»e<'ially  wlieu  j^iven  subcutaueously, 

Wliere  the  condition  may  be  assumed  to  dei)end  ui>ou  arterio- 
Hclerosis,  whether  of  specifii-  origin  or  not,  the  iodides,  especially  thi* 
sodium  iodide,  shouhl  1>e  administered  in  small  dose,  gi*s.  v.,  three 
times  a  day,  preferably  before  meals. 

The  c<i!uponHiitory  hypertrojdiy  is  best  sustained  by  systemati- 
cally graik'd  exercise  with  abstention  from  all  bad  habits,  especially 
the  use  of  agents  which  irritate  the  heart,  alcoliol,  coffee,  tea,  etc.» 
and  as  far  as  possible  from  depressing  emotions. 

The  iirst  evidence  of  degenerative  change  may  be  conuterncted  by 
developing  the  muscular  Hbres  under  both  fresh  air  and  exercise.  A 
systematic  course  of  stimulation  by  digibilis,  8troi»hanthus,  or  other 
heart  touic.  will  often  bridge  a  |>atieut  over  a  colla{>se  and  secure  a 
new  lease  of  life. 

AoRTKT  Stenosis. 
(Augustia  AortfD.) 

Olwtruction  at  the  aortic  orifice  occurs  roost  frequently  in  conse- 
(|aeuc6  of  art4*rio8clerotic  or  atheromatous  change.  Aortic  stenosis 
may  Ije  cougeuitid,  and  tlie  conditions  which  develop  in  after-life  are 
often  biised  uiion  congenital  substnita,  particnbirly  upon  arrests  of 
development  or  u|wm  at^piired  anomalies  iu  connection  with  tubercu- 
losis, hauuophilia.  myfx-arditis,  and  fatty  degeneration.  There  is 
often  hypoplasiai  of  tlie  heart. 

The  olmtacle  is  offered  usually  by  thickening  or  calcilicatiou  of  the 
aortic  valve.s.  The  process  commoidy  begins  in  the  aorta  and  trav*'!** 
down  in  the  course  of  time  to  involve  the  valves,  which  l<»se  their 
jiliability  and  l>ecom6  converted  into  bard  membmnes  of  almost  cjir- 
tilagiuous  feel.  Not  infrequently  a  calcareous  mass  may  l>e  felt  or 
may  \te  se<in  as  an  opaque  mass  up<in  the  surface  nf  the  finger  inserted 
into  the  pocket  or  sinus  ]>ehind  the  valve.  Sometimes  the  whole 
valve  has  the  fee!  of  a  rigid  unyielding  mass,  and  the  finger  nail  or 
knife  drawn  over  the  surface  elicits  the  grating  sound  of  contact  with 
mineral  matter. 
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Flo.  IS.— VemiooMf  EudcNnrdfUsuf  Uw  Aortic  Valves.  Th» 
n^rv  ahows  ulao  the^  alt«  of  tiie  orf  floes  of  the  eorooAry 
arterlM. 


Ill  the  more  exceptional  cases  the  tissues  of  the  valves  suffer  change 
idor  the  processes  of  eudocarditis.  In  this  process  the  valve  tissue 
ihii-kenwl  so  tliat  the  structure  l>oc(une8  oi>aque.  The  edges  are 
iken  or  rolled  over  upon  themselves,  or  thrombotic  matter  is  de- 
litnl  up<in  the  surface 
tbe  valves  to  constitute 
or  caulitlower 
loee.  Sometimes 
iM'gnjeuts  mav  becume 
;lntinate<l  so  that  the 
plav  €if  the  valves  is  pre- 
TAilted.  Kudocurditistktcs 
Dot  nmally  liegiu  in  the 
ftpciic  valve,  though  ex- 
d  CASes  of  this 
Ltion  havo  been  re- 
Aji  a  rule,  the 
exti^nds  from  the 
mitral  valvt;,  so  that  the 
affection  of  tlie  aortic 
valve  n^pre«enta  a  sulisequent  attack  of  rheumatism,  or  other  infec- 
ticvD,  or  a  later  period  Lu  the  history  (»f  heart  disease. 

The  eize  of  the  oi^enin^  may  be  itself  reduced  in  varying  degree, 
that  the  «)rifice,  which  usu?illy  admits  the  ]ioiut  of  the  finger,  may 
fly  i>ermit  the  passage  of  a  lead  |>encil,  <iuill,  or  sound;  or  the 
ofiemiig  which  is  left  may  be  more  or  less  circular,  triangular,  irregu- 
kt,  or  show  a  small  narrow  slit  like  a  buttonliole.  Sometimes  the 
Ivea  unite  at  the  edges  and  constitute  a  more  or  less  rigid  dia- 
Ln^m  and,  with  the  oitening  in  or  near  the  centre,  form  a  kind  of 
which  prf>trude»  into  the  aorta. 
The  *  funnel"  form  and  the  slit  or  **  buttonhole"  orifice  are 
changes  in  shape  most  advantageous  to  the  discharge  of  the  greatest 
pcfluble  amount  of  fluid  uccordiug  to  the  principles  of  mechanirs. 
80  long  as  the  valves  are  pliable,  the  fuuuel  is  formed  witli  the  dis- 
charge always  in  the  direction  of  the  blood  current.  As  the  valves 
bccomi'  rigid  the  slit  is  formed  and  this  (the  buttonhole)  is  always 
favorable  to  th**  jiassago  of  fluid  through  an  obliquely  sti'etohed 
'ptam  than  is  a  round  ojiening  (Campliell), 
Aortic  Ht«»n(wiH  implies  afi'ecti(m  of  the  valve  more  strictly  than 
io  intmfficiency.  for  insufficiency  may  occur  independent  of  any 
Fttrdion  of  the  valves  from  dilat-'ttion  of  the  aorta,  whereas  stenosis 
of  nec*essity  implies  affection  of  tlje  valves  themselves, 
the    pnx^ss   must    frLMiueutly    dej»cuds    ujjou    atheromat(ms 
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of  ooursd  only  in  the  youug,  would  indicate  a  complication 
vitii  aortic  ioaafficieucy. 

Tb»*  Lyperti'opliv  of  the  left  veutiicle  sometimefl,  though  rarely, 
y  o(.»mpenmites  the  lesiou,  usually  but  imperfoctly,  and  iu 
when  the  comiieusatiou  begins  to  flag,  the  left  ventricle  nu- 
dilatation,  i:>ften  to  such  :iu  c^xteut  hh  to  induce  reUtive 
;y  c»f  the  aiitnd  valves,  but  in  any  case  to  such  degree  as 
lead  to  dilatation.  This  dilatation  is  followed  in  turn  by  dilata- 
the  left  unricle  nud  iiikerference  with  the  circulation  of  the 
Hereu)MJU  now  ensues  dilatation  and  hyjHjrtrophy  of  the 
rif^t  veutriclf>,  which  ako  for  a  time  assists  the  defective  compeusa- 
lion.  The  hypertrophy  of  the  right  ventricle  is  rarely  so  exti^me  as 
|d  Im*  appreciable  by  percussion,  though  the  dilatation  which  snper- 
]at«r  may  make  itself  manifest,  Avith  the  deveh^pment  of  in- 
f  tiit^  triruHpid  valves,  by  the  signs  of  heart  failure. 
1  ~i large  of  blood  under  the  powerful  action  of  the  hyi>er- 

phieil  left  ventricle  through  the  contracted  orifice,  gives  rise  to  a 
tu»  or  thrill  which  may  l)e  distinctly  perceived  by  palpation. 
tittut  t'titaire  is  felt  most  distinctly  in  the  region  of  the  uorta 
>nd  inter8i»ace  to  the  right  of  the  sternum.  It  corresponds 
to  the  systole  of  the  ventricle,  is  therefore  syncltrouous  with 
Houud,  and,  appreciated  in  tbis  regitm  and  at  this  time,  con- 
one  of  the  most  vahntble  signs  of  aortic  stenosis. 
foriMug  iif  tLe  blood  through  the  contnicted  orifice  also  de- 
relops  a  murmur  which  is  heard  in  greatest  intensity  at  the  second 
int^rBpace  to  the  right  of  the  sternum  ami  synchronous,  of  course, 
vriifa  the  systole  or  fin^t  sound  of  the  heart.  The  murmur  is  usually 
InOK  diawu  in  corresiH)ndt*ure  with  the  slow  discharge  of  blood 
throU|£fa  the  cnatracted  orifice,  but  is  not  usually  propagated  into  the 
arteries.  The  tone  of  the  murmur,  whether  soft  <jr  rough, 
njxin  the  character  of  the  lesion.  Sometimes  it  is  particu- 
y  alrident,  more  rarely  rasping  or  sawing,  scmtetimes  it  is  whis- 
ttiliK  ^r  hissing;  sometimes  it  strikes  a  musical  note;  sometimes, 
it  13)  so  faint  as  to  be  perceived  witli  ditliculty,  sometimes  so 
to  disturb  the  re|K)se  of  the  patient  or  as  to  be  audible  at 
distance  fn»ni  the  body.  It  is  heard  all  over  the  heart  and  is 
so  lond  aa  to  drown  the  stmntl  of  tlie  closure  of  the  mitral 
The  duration  of  the  mnnnui  depends  to  a  considerable  ex- 
ient  upon  the  condition  of  the  heart  muscle. 

Iu  the  al>sencii  of  iiuy  insutlicieucy  the  second  sound  is  feeble. 
it  is  scarcely  audible,  as  the  lesion  which  prodnces  tlie 
inls.  though  it  may  not  prevent,  the  closure  of  tlie  valves. 
•  -n  made  au  accurate  estimate  bv  means  of  the  acoustic 
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The  pulse  peculiar  to  aortic  stenoflis  is  the  puhuH  kinixta^  Ixs- 
o(  the  slow  ilisteutiou  of  the  artery  uuder  the  contraction  at  the 
rtic  ohrice  anrl  Ijecause  of  the  rigidity  of  the  artery,  whicli  is 
found  iu  iiijsociatiou  with  steuonis  of  the  oritice.  When  the 
e  is  8tn>ng  it  stands  in  striking  contrast  with  the  relative 
and  tardiness  of  the  puL*e.  Moreover,  the  frequency  of 
is  diminished  because  the  stenosin  at  the  oritice  of  the  aorta 
with  the  blood  supply  of  the  coronary  arteries  and  so  re- 
the  frequency  of  the  action  of  the  heart  (Lfrmbe). 
he  general  symptoms  which  distinguish  aortic  stenosis  belong 
ially  to  arteriostrlerosift.  Patients  suffer  with  frequent  attacks 
pitation  which  are  often  paroxysmal  and  persistent.  Dyspiiu^a 
cxHTur  upon  the  slightest  effort  or  without  effort.  Pain  iu  the 
fefpon  of  the  heart  is  frequent  and  is  ofteu  severe.  In  fact,  attacks 
if  iit»»uixvirilia  are  not  uucommou.  These  attacks,  at  first  conipara- 
rwly  slight  and  recurring  at  long  intervals,  l>ecome  more  fretiueut 
nd  faerere  in  the  later  course  of  the  disease.  The  general  process  is 
Ddicatf^I  further  by  the  i>allor  of  the  face,  autemia,  aud  exhaustion 
tfler  slight  efforts. 

Cunsdimami  calls  attention  to  the  development  of  a  cicatricial 
MU&DexThritis  in  disease  of  the  aortic  valves,  especially  in  chronic 
BodncMftlitis  of  tlic  semilunar  valves  and  in  certain  atheromatous 
JiangeB  of  the  aorta.     These  cases  are  marked  by  severe  neuralgia 

FmI  freitnently  agonizing  attacks  of  pain  in  the  domain  of  the 
mbttr  nerves,  especially  of  the  ileo-hyp<>gastric  nene. 
Tbese  nttai'ks  usually  follow  renal  hnematuria.  They  result  from 
be  paranephritic  changes  which  develop  in  conse(iueuce  of  renal 
mbiiU.  The  cicatrizing  tissue  Itecomes  thicker  after  every  attack 
iixi  finally  makes  pressure  ujwn  the  subjacent  ileo-hyi)ogastric  nen-e. 
rbp  pathogeny  is  contimifd  at  the  autopsy.  The  only  point  iu  dif- 
dia^oeis  concerns  certain  ftJnns  of  nephrolithiasis. 

diai^noeia,  which  may  be  indicated  by  the  evidence  of  arte- 

ii»,  is  detiirmined  chiedy  by  the   physical  signs,  to  wit: 

tAcrease  in  dulness,  chiefly  to  the  left,  dislocation  of  the  ajwx 

rather  tlian  to  the  left,  distim't  increase  in  the  action  of 

heart*  palpable  thrill  and  systolic  bruit  at  the  base  of  the  heart, 

in  greatest  intensity  at  the  second  right  iutersimce  close  to  the 

mm  and  synchronous  with  the  first  sound  of  the  heart.     The 

of  a  pure  sienosis  is  easy.     But  such  cases  are  rare.    The 

iusuffifiency,  which  is  the  rule,  nnxlifies  the  synip- 

'1  nacteristie  pulse  diwijipcars  so  that  the  pulsus  tardus 


'•j^iM--'       Li  ^iii*j^  -jftu*-^  iijT  "iHT^n^:^  :z  litr  fOraiJifiUi  mar  be  imposBi- 


•^ bjr  liji  'Lii-  iij^r^'i-  ^>  *ii. —  'v'jjii\i.  jtuk3>  iv>  stasis  in  the  rigbt 
;  :»rrtr  :  Ij  :c  ijr  r:j~;  7  jjtaJTL  i^i  rjuiceds.  As  most  indi- 
'j'j.ZiLJs  Tl:i*  LT-ii.ir-i  Su;-.;iiii":  rziizi^  liiif  £rsi  davs  of  life,  the  quea- 
Ij.c.  .'f  L^rr-rz-'Eikl  v.i^^f.^j.^  j*--jLr>rl7  :*:*iiR^  ibl*>  ijiidstion  (lieabe). 

A  '.-.•i.Tri*.':!  ;.  -:•:  "Ljr  b  n*.  r-ini^rz-rLfcl  cc  a£%jmT>cHi,  may  present 
•ujr  ^bbzit^  -.-::-:  v.iii?--  Azir-;!';  r-:».rs>  il»r  i-aisir  tif  a  laborer,  aged 
i.'r:;"ZJZj-  ii.  "•-.::.  iz^yr  -il  :*r^-  -s-ik'-li-s.Le.i  iLr  diagnosis  of  ste- 
:j.»*-*  fcjji  iii-^S.-jrij.;  :  il-r  A.rT;;  TiklTt*..  uLicL  at  tLe  autopsy 
IB  -:,•■'  f .  -Ij  i  \-j  \.9r  -.-r:-^:'^'  zj  n-il.  Tie  rr*,cT:r*ntarion  was  due  to  the 
ifc.t  ti.it  tlr  '■  !:•  •:  -"i*  i..«  a'  1-r  i:  iri»i:_^iT^  ita»elf  behind  tLe  xakeR 
ii^i 'I'lj-e  tl-ri:.  f.r  ti.r  r»eMb>.:-  *Li:  tin- TAlres  w«>?  overlapi>ed  bys 
■.">'.  liar  ii.^ss  «.f  =K:l'4-r  tic  ;i-»* -T-  ii.  il-  iC'rta-  A  soxuewLat  similar 
'.».vr  vifcS  rej^'.rurl  t  y  Kr^iz  "Bi-riv  :^  w".  -tr^brtfc^i  of  the  aorta  gave  rise 
Vj  iLrr  -s;.  11 :  T-.n-^  C'f  i  o:  — :  iirr :  Lr-a.n  ^;  r. 

All  -ritn*ca5iLal  B-yst-.lio  ^  «— -r,  tLit  is.  iLe  so-i:alled  accidental 
jXiTini^rsr  -.f  ai.2ti:.Li.  :*  U'iTiilly  h^^-tv  *.  ft  :*ird  sn^ieitioial  and  is  uuat- 
tKLd^i  witL  frv-mit;:*  ••!  Ly:«rrtrvi:-Ly.  BrT^i-.irsi.  tbe  bruit  of  aufemia 
does  i-'»i  show  the  T^x-UiLir  T'TiIs*-.  T:ii>us  taivIus,  of  obstruction  in  the 
a^irta. 

Ai,-'irv>!:i  "f  tL-  :»  rtii  <:..••'»>  "s-^.»..;"  :::  rv  dcx-iJed  iuoreiise  of 
<]uli.---s.  .r-;»-vi;±Il:.  t.  tLrr  rikrLt  •  :  :Lr  >:rr-u:n  At  the  liase  of  the 
Lriirt.  while  the  ;  ulsiit;-  l;  can  yii<ri.  l*r  ;VIt  ii.  the  ju^luiu  when  the 
fin^'rr  is  i-resse^l  t-ri.iL.i  tLr  i.:Ul:  •:  i:.r  stemum.  Aneurysm  is 
••om».-times  atten*lei.l  whl.  i:-r^::;:ilities  uf  the  pulse  on  (he  two  siden. 
In  u'lrtic  ^teu*>>is  thi-  ;  v.:<e  is  small  ;ii:d  hanl.  or  if  not  hanl  is 
always  >lo\v.  Paroxysiu:iI  attacks  »■:  palpitation.  dyspna?a,  steuo- 
ranlia.  v.-rtik'".  <-*r  svLoipe.  which  »K.vur  more  fr^iuently  in  stenosis, 

fai-ilitatf  tli»-  ilia^n-'-^i^. 

Wilton- tlu^  st»-nt«>is  is  sli::lit  au<l  i'onii>eusation  is  readily  estifcb- 
lishf'd,  tlir  jiri'^'UMTjis  is  not  iinfavtiraMe.  and  aortii*  stenosis,  even 
with  a  liulit  d*-Ki»*«*  of  insuttificnfy.  may  i^xist  for  some  time  with- 
out rtfiiourf  symptoni>.  In  fact,  a  vcnsiderable  degree  of  contrac- 
tion at  tli<;  aortic  oritice  may  remain  hitent  for  a  long  i>erioil. 

S'>Mi*'tini<'S  th«  condition  is  discovennl  only  accidentally  during 
tliH  H»'an*h  for  a  cans**  of  attai-ks  of  vertip>  t>r  syncope  in  oLler  peo- 
jile,  njor<*  fn-ijUf  ntly  in  4-\i*lanatiou  of  stouocurdiu  in  younger  j^eople. 
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B^mlvrKer  n?porte  casen  of  snddeu  death  with  epileptiform  convul- 
«aoof».  Mbith  i-ould  be  expLiined  by  anjeruia  of  the  brain  under  the  ex- 
treme angastia  aortnp  which  wiis  disclosed  upon  the  post-mortem  table. 
Aside  from  the  character  or  extent  of  the  lesion  and  the  general 
•▼kleiice  of  arteriosclerosis,  tlie  iirognosis  will  be  determined  largely 
bj  the  surroundings  of  the  patient.  Where  the  life  may  be  regu- 
lated, the  condition  may  last  for  many  years.  In  fact,  it  may  be  said 
hi  A  general  way  that  the  prognosis  of  aortic  stenosis  is  better  than 
tluU  of  aortic  insufKciency.  Of  course,  an  extreme  stenosis  would 
a  graver  prognosis  than  a  slight  insufficiency.  Practically, 
^stilted,  the  conditions  coincide  and  the  pn^guosis  is  determined 
l>r  the  preponderance  of  one  or  other  factor,  i>y  the  condition  of  the 
beart  muscle,  and  by  the  extent  of  the  arteritisclerosis  elsewhere. 

Tfeatmejtt. 

The  treatment  must  have  8i»ecial  reference  to  the  con8er\ation  of 
iuu»K*uIar  tissue,  eHf>ecially  by  s[>ariug  the  heart  unnecessary 
effort  or  emotional  disturbance.  This  conservation  is  bc^st  secured 
It  must  be  remembered,  at  the  same  time,  that  excessive 
Mvors  degenerative,  especially  fatty  and  arteriosclerotic  change, 
i^nto  fortunate  enough  to  control  tJieir  surroundings  soon  lettm  to 
the  rest  nud  exercise  according  to  the  condition  of  the  heart. 
Tbo  anbject  of  aortic  stenosis  should  lie  es|>ecially  protected  against 
diaeaao  of  the  lungs;  that  is,  in  younger  life,  against  exposure  to 
rociaalmt  and  at  any  time  against  exposure  to  tuberculosis. 

In  the  treatment  of  the  stenosis  tumultuous  action  may  l»e  re- 
ritrained  by  the  application  of  cold  or  by  the  occasional  admiuistia- 
taots  f^f  HCHlinm  bromide. 

Id  relief  of  the  underlying  arteriosclerosis,  which  is  the  roost 
Doromtin  cause  of  the  condition,  the  iodides  should  be  administered 
ilarly.  preferably  wxlium  iodide  in  doses  t)f  grs.  v.~x.  in  a  wine- 
eFq!  of  n\ilk  liofure  meals.  Attacks  of  stenocardia  may  call  for 
the  use  of  amyl  nitrite,  which  may  l>e  inhaled  from  a  pocket  handker- 
chM,  or  of  nitrf)glycerin  internally  in  doses  of  one  or  two  drops  of 
the  ome-iier-cent.  solution  three  or  four  times  a  day.  Dyspntea  may 
ba  raUevvtd  by  the  diffusiblo  htimulauts,  brandy,  ether,  camphor, 
valerian,  tic,  .Aniemia  is  bent  combated  by  the  administration  of 
iron  in  the  form  of  the  tincture  of  tlie  chlf>ride,  fifteen  to  thirty 
drops  h)  a  glass  of  sweetened  M-ater  three  times  a  day,  or  the  sac- 
ciiafwled  carbonate  in  the  dose  of  a  teaspoonful  three  times  a  day. 
Whaa  the  cnui|iensatiori  Itegins  to  give  way  the  action  of  the  heart 
iY  be  sustained  a  h)Ug  time  by  the  timely  use  of  strychnine,  caf- 
»,  »txophautbus,  or  digitalis. 
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WHITTAKER— DI8EA8E8  OF  THE   HEAUT  AND   PERICAKDnXM. 


Lesions  of  the  Valves  of  the  Right  Heart. 

TuicuspiD   Insufficiency. 

LesiouH  of  the  tricuspid  valve.s  were  i>f  Inter  reon^uition  ihnn  tluiee 
of  the  vhIvob  of  the  oppoHito  nnriciilo-ventriculiir  Drifice,  cliii'tlv  hc- 
CAUMe  they  are  so  miicli  more  rure.  In  fact,  anutuiiiicHl  lesious  of  tho 
tricuHpiil  valveH  are  ftmiul  nuly  oiico  or  twice  iu  <iue  hundred  cuses  of 
valve  disease.  But  the  lesiouH  are  due  to  the  satue  cause,  to  wit,  to 
eudocarditis  lu  the  course  of  souie  iufectiou  or  to  atheroma.  The 
tricuspid  \ii\\o  is  nnely  the  flole  aeat  of  disease.  Blix,  however,  has 
reported  a  case  of  septic  endocarditis  affecting  this  valve.  The  affec- 
tion of  the  tricn8|)id  is  usually  consecutive  to  affection  of  other  valves, 
Gfljiecially  of  the  mitral  valve.  It  is  when  the  pnx'ess  is  yeueral  aud 
widely  disseminated  thrrmgh  the  heart  that  the  tricuspid  is  also  in- 
volved. The  lesions  may  become  bo  extensive  in  other  valves  as  to 
take  life  and  tievertlieless  entirely  spare  the  tricuspid  valve. 

But,  as  stated  elsewhere,  this  exemj)tiou  of  the  tricuspid  valvo 
a])plies  only  to  exira-utf^rine  life.  In  fa*tal  life  the  tricuapid  valves 
are  most  fr*^<]Uently  affected.  This  preference  to  attack  is  ascriln^d 
to  the  fact  ihjit  the  tricuspid  valves  have  in  fiet^d  life  the  most  work 
to  do.  The  blood  from  the  umbilical  vein  evades  the  left  heart  as 
much  as  possible  and  leaves  the  mitral  valves  couiimi-atively  inactive. 
So  most  of  the  cases  of  tricuspid- valve  affection  due  tf>  eudiM-arditis 
date  from  intra-uteriue  life,  and  are  thus  congenital. 

Moreover,  the  pio4*esses  of  athennua  rarely  attack  the  tricTispid 
valve.  The  aortic  valves  may  \)&  trausformed  into  rigid  cn|»s  or 
cusps,  the  miti*al  valves  may  be  changed  into  calcareous  plates,  while 
the  tricuspid  valves  still  retain  their  pliaV»ility  and  resilience. 

Nevertheh'ss,  with  all  theso  exemptions  tlio  tricufij>id  orifice  is 
freipiently  the  seat  of  disease.  In  this  process  the  valves  themselves 
may  not  Ikj  directly  affectt'd.  In  fact,  tlieir  nfjucture  usually  ivmains 
intact,  but  the  ring  of  insertion,  more  es|>ecially  the  muscnhir  tissue 
which  regulates  it,  l»et*omea  so  aft'ected  as  to  render  the  valve  inoom- 
|>eteiit  to  close  tlie  orifice.  It  was  Jendrin  who  first  <tbserved  and 
distinguished  by  the  tt*rm  it  still  Iteitrs,  the  relative  insuttlcieucy  iA 
the  tritinspid  v>dves.  This  acute  observer  noticed  the  change  es|>e- 
cially  iu  connection  with  dilatatlrm  of  the  right  ventricle,  iu  which 
process  it  was  seen  that  the  ring  *>f  iusi^rtion  at  the  base  of  the  valves 
was  so  much  widened  as  to  prevent  |>erfect  apposition  under  the 
pressure  of  the  blood.  Dilstjttiou  of  the  right  ventricle  occurs  as  the 
result  of  many  different  processes,  but  ensues  most  frequently  as  a 
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direct  oonseQaenop  of  affection  of  tLe  initral  valvo.  lu  either  ubstruc- 
tire  or  regurgitant  lesion  at  the  mitral  vulve  the  blood  accuiuulnteH  in 
Um  l*-ft  naricle,  iu  the  jmliuonary  veius  und  luugH,  nud  in  the  pnl- 
nonuxv  arterjp.  Umler  this  jireasure  the  right  ventricle  suffers  dihx- 
tatiou  and  uiidergo**H  h^vpertrophv  in  order  to  overcome  the  presHure 
iD  the  pulmonary  urtery.  The  dilatation  at  fir8t  is  not  great  and  the 
teeiob  tn&\  Iw  compeiwiited  l>y  the  reserve  force  of  tlie  riglit  ventricle. 
With  the  exhaustion  of  this  reserve  force  iu  the  course  of  time,  the 
Tvotriclo  miderf?i>e8  hypertroxdiy  and  thus  compensates  the  lesion. 
It  is  wben  this  hy|>ertropliy  begins  to  jiive  vay  under  degenerative 
change  that  the  cavity  of  the  right  Tenti'icle  yields,  and  finally  to 
meh  au  extent  as  to  make  the  tricuspid  valves  iucompetent. 

Tliia  process  ma\  be  mat<^rially  hastened  by  the  changes  of  myo- 
caxditis.     The  fact  is.  all  valve  lesions  are  accompanied  by  changes 
in  the  myocardium  generally   of   progressive    character.     The  de- 
graisnUive  change  is  usually  insidious  and  slow;  there  may  be  long 
perioda  of  qoiescence,  but  the  tendency  is  toward  advance  and  exten- 
of   the  disease  process.     Certnin  infections,  notoriously  diph- 
typhoid  fever,    scarlet    fever,    precipitjite  the    degenenitive 
of  myix^arditis  and  thus  induce  in  an  earlier  stage  the  rela- 
Sifiufficiency  of  tlie  tricuspid  valves.     Other  causes  are  very  rare. 
Oralliier  r^i>«>rteil  a  cimous  case  iu  which  a  syphilitic  gumma  was 
tnuififornied  into  a  tendinous  diaphragm  which  traversed  the  ventricle 
and  involred  the  anterior  segment  of  the  tricuspid  valve,  whereby 
B     the  ralre  was  fixed  an*!  rendered  incompetent. 

H         Inf^ulficiency  of  the  tricuspid  valves  permits  the  blood  to  regurgi- 

^h|M|nvfco  the  right  auricle.     With  it^  feeble  muscular  force  the  right 

^n^Hb  soon  yields  to  the  pressure  and  under  the  contraction  of  the 

right  ventricle  the  blood  wave  is  propelletl  back  through  the  auricle 

the  veuie  cavw,  and  finally  into  the  veins  of  the  neck  and  body. 


Morbid  Auakimy. 


rThe  chaugM  of  endocarditis  when  encountered  are  the  same  as 
those  in  the  case  of  the  mihal  valve.     The  structure  of  the  valve 
itKlf  is  thiclcen**il.  opH«p]e.  rolled  over  up<m  its  bonlers  and  reducinl 
m  mm.     S<»ujetimes,   more  nirely,  the  surface  is  covered  with  the 
oanliflowor  excrescences  and  vermcosities.     In  other  cases  thn 
proce«fl  ex] tends  its  force  mainly  upon  the  columnio  carneiB 
orloBdinona  cords  which  it  reduces  and  fixes  so  as  to  bind  down  the 
i^lv*  and  make  it  more  or  less  immobile.     In  rarer  cases  the  tissne  of 
perforated,  sometimes  under  |>owGrful  muscular  effort 
*o  iti  theae  caatia  iniuh  ing  a  previous  weakening  of  the 
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stmctiire—or  agniu  there  may  be  rujUure  of  an  aneuryaiu  or  shsoMa. 
or  disintegration  of  a  tbrombotio  dopoHit  by  niolnoular  necrosis. 

But  in  tlie  great  majority  of  cascH  no  direct  leision  of  the  vaKe  w 
(encountered.  It  is  seen,  Itouever,  that  the  aize  of  the  oritice  lh  tou 
big  for  the  valves.  Inutead  of  two,  three  or  four  fingers  may  \^ 
imslied  through  the  right  ariculo-veutricular  orifice.  Accurate  tueas' 
urement  of  the  valves  and  orifice  may  show  a  distinct  diHprop(trtion. 
No  exact  eHtiniate  may  lie  ma<le,  hf»wever,  of  the  size  of  the  orifice  by 
such  crude  methods,  or  by  any  metho<l  which  may  be  uaed  post 
mortem,  as  at  this  time  the  contractile  muHcular  tone,  which  aaserts 
itself  in  life  to  adjuHt  the  valves  and  compensate  the  lesion  as  mncb 
as  possible,  is  now  entirely  Inst. 

SiftnpftnnH. 

The  dilatation  and  hypertrophy  are  shown  in  the  increase  in  the 
diameters  of  the  heart,  esjjeeially  to  the  right,  and  are  evidenceti  alnu 
in  the  more  distinct  ]>ulsation  in  tiie  right  ventricle  at  the  ensiform 
cartilage,  or  as  it  may  be  conducted  over  the  epigastric  regicm.  The 
hypertrophy  may  never  become  extreme;  it  yields  much  srumer  than 
in  the  case  of  tl»e  left  ventricle  to  show  dilatation  in  the  signs  of 
l>eginuing  heart  failure. 

The  regurgitation  of  blood  through  the  right  auriculo-ventricular 
orifice  un<ler  the  o  >utractiou  of  the  right  ventricle,  produces  a  mur- 
mur whii:h  is  heard  in  the  greatest  intensity  in  the  region  of  the  ensi- 
form cartilage,  the  mmrest  surface  i»oint  of  the  tricuspid  valves,  and 
in  the  direction  of  the  blood  current  in  the  heart  imrtially  dislocated 
by  hypertrophy  or  dihitution.  The  murmur  is  heard  in  greatest 
intensity  at  the  lower  half  of  the  sternum  and  ilistinctJy  to  the  right 
of  it.  When  in  an  exce|>tional  ciise  it  is  heani  to  the  left  of  the  ster- 
num it  may  give  rise  to  confusion  with  mitnd  insufficiency.  It  is 
seen,  however,  that  the  murmur  in  the  case  of  triousjiid  iusufiicieuoy 
persists  to  the  riglit  of  the  sternum  and  may  be  followed  as  far  as  tlie 
right  axillary  line,  which  is  never  the  case  with  insufficiem-y  of  thr 
mitral  valve.  The  murmur  is  usually  soft  and  blowing  in  character 
and  may  Iks  so  faint  as  to  be  heard  with  diffitmlty.  In  fact,  it  is 
Hfimetimes  entirely  alwent.  It  is  only  in  exoepUonal  cases  that  the 
murmur  is  rough  and  rasping. 

In  oonseciuonce  of  the  fact  that  a  smaller  amount  of  blood  is  pn>- 
polled  into  the  pulmonary  artery,  the  stx'oud  valve  sound  is  weak. 
When  a  pulmonary  valve  sound  has  been  previously  accentuated  in 
couse<iuence  of  lesion  of  the  mitral  valves,  the  reduction  <»f  this  com* 
]»rnis}itioii  jind  crim]>anitivr  ftiintness  of  the  pulmonary  valve  note  may 
indicate  the  beginning  of  tricuspid  insufficiency. 
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7^  FoMWM  Puhe. — Reference  Las  already  l>een  made  to  the  venouu 
irhicli  in  sometiinea  eo  distinctive  of  tricuspid  regurgitation. 
TtoiiDperiur  veua  cava  aud  the  iunomiuate  veins  have  no  valves.  The 
veAnesit  IiIchhI  wave  is  therefore  jiropelled  into  the  vena*  cavie,  som^^ 
limea  onljr  intc)  the  sa(>erior  vena  cava^  always  in  greater  quantity  into 
the  superior  than  the  inferior  because  the  superior  lies  more  directly  in 
tbeliuG  of  propulsion  and  because  the  inferior  veuacAva  is  partly  pro- 
kicteil  liy  the  Eustachian  valve.  The  true  venous  pulse  begins  in  the 
JMphr*  and  subclavian  vein.  The  jugular  vein  is  furnished  with  a 
'fiq^viLlveat  the  sterno-cIa\icular  juut'tion.  This  valve  long  resista 
tbe  pressure  of  the  refluent  blood.  In  the  course  of  time,  however, 
the  Vfiu  Hwells  b*^low  this  point  to  sltow  a  tumor  of  the  size  of  a 
vmlnnt,  soft  and  pulsating,  bluish  iu  color,  the  so-called  bulb  of  the 
jngalar  vein,  at  the  niot  of  the  neck  in  tlie  supruM'lavit'ular  fossa. 
jitfi  outrnde  the  8temo-cleid<v-niastoid  muscle.  TVTieu  the  vidve  of 
tbo  bulb  has  been  overcome,  the  pulsation  extends  further  into  the 
eoQZ8e  of  the  jugular  vein,  which  now  throbs  visibly  throughout  its 
wkc^  coarse  in  tlie  neck.  This  puJsation  also  extends  into  tlie  other 
TQiDBi  especially  into  the  external  jugular  and  subclavian,  sometimes 
»B  far  as  the  faci.^d  and  axillary  veins.  The  venous  pulse  is  most 
pponotmced  in  the  internal  jugular  vein  and  is  more  distinct  upon  the 
right  side  than  the  left,  liecause  the  light  innominate  vein  is  nearly 
m  (ItRtci  continuation  of  the  vena  cava,  while  the  left  makes  an  angle 
with  it. 

Distinct  pulsation  of  the  cervical  veins  is  almost  pathognomonic 
of  tricnspid  insullicieucy.  A  feeble  pulsation  is  not  so  distinctive,  as 
il  ittay  represent  only  the  syst-olo  of  the  auricle.  The  jugular  maj' 
be  distinguiithed  from  the  carotid  pulse  by  the  fact  that  it  may  be 
obliterated  so  much  more  easily  by  pressure  and  that  all  pulsation 
DBCP^sarily  ceases  in  the  vein  alx)ve  tlie  point  of  pressure.  It  would 
b«  difficult  to  make  such  pressure  upon  the  carotid  artery  as  entirely 
to  obliterate  the  pulsation. 

Bef^arding  the  venous  pulse,  Biegel  tinds  from  his  examiuatitm  of 
a  large  naml*er  of  individuals,  sick  and  sound,  that  rhythmic  move- 
nMoitii  of  the  veins  iu  the  neck  by  no  means  indicate  only  insufficiency 
of  Ibe  tricuspid  nilves— na  such  rhythmicjil  motions  are  not  infre- 
qoSBtly  seen  in  cases  in  which  there  is  no  change  whatever  of  the 
tritfospid  ralves  and  in  fact  in  which  there  is  no  trace  of  any  heart 
dksMeatall. 

Hiese  motions  depend  upon  tlie  afflux  of  venons  blood  to  the  lieart. 
Thns  with  thi^  lM*g inning  of  the  diastole  of  the  auricle  the  alHux  of 
TasKiQfl  blocHl  is  eiisiest  and  therefore  in  this  period  the  veins  collai>se; 
towmrd  the  end  of  the  systole  the  afflux  becomes  more  difficult,  thcr^ 
~  Vol*  IV— 18 
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method  of  Murtius  of  the  relatiou  in  time  of  a  heart  uiurmur  in  a  esse 
of  uortic  Btenosia.  The  systolic  murmui-  began  distinctly  later  than 
the  tirst  ho-art  sound,  uud  this  point  can  be  made  of  value  in  the 
dingiiuBi^  of  aortic  stenosis. 

A  cimnR^teriBtic  condition  is  observed  in  the  pnlse.  The  issue  of 
blotMl  under  the  forcible  contnictiou  of  the  ventricle  through  the  nar- 
row orificH  is  long  ilruwu.  Tho  [lulac,  therefore,  is  n^tAnkd  nnd  ia 
usually  small  and  sometimes  so  hard  as  to  be  unobliterable.  Such 
a  condition  is  soiuetinieH  said  to  constitute  the  wiry  ])ulse.  But  it  ia 
tlio  slowness  rather  than  the  hardness  which  ia  obtrusive.  These 
jieculiarities  are  most  manifest  iu  the  sphygmoij^ruph  which  shows  an 
obli<|ue  line  of  asc^ensiou  and  broad  apex  which  forms  a  kind  of 
rounded  plateau  and  which  represouls  the  proi)ul8iou  of  bhxjd 
through  the  contracted  orifice,  and  a  descending  line  without  much 
intcrruptiou  i>y  dicrotism  uu  account  of  the  strong  arterial  teuKion 
and  the  slow  diastole  of  the  vessel.     Liideritz  showed  that  contraction 


Kw.  II.— Polao  Oorre  in  Aortio  fltaocwta.   Bbort  uoflot.  rounded  ftpoL  gn§l 


wtfT 


of  the  aorta,  when  not  extreme,  does  not  lower  the  average  blood 
])re8sure  in  the  aorta,  but  that  the  heart  by  reason  of  its  reserve  force 
may  fully  overcome  the  obstacle.  In  this  pnH'eas  the  systole  is 
lengthened  and  with  it  the  corresponding  anacrotic  i>art  of  the  pulfie 
ourve,  while  the  a[iex  curve  is  more  rounded.  The  heart  rhythm  re- 
mains often  unchanged.  Sometimes  it  is  lengthened,  sometimes  there 
is  bigomiuism  and  trigemiuism.  I{etarduti<»n  of  the  pulse  wave  doe« 
not  occur,  but  thei-e  is  a  dislocation  of  the  apex  of  the  trace  beca 
the  ascent  is  slower. 

Steel  distinguishes  two  varieties  of  pulse  in  aortic  stenoais,  the 
anacrotic  and  the  ** puhim  6/V/Vnc«/i. *'  This  latter  variety  resembles 
the  pulsus  celer  of  aortic  insufticiency.  Both  tho  ascent  and  descent 
are  suddeu  and  straight,  and  the  recoil  shows  an  acute  angle.  In  the 
two  raises  marked  by  the  pulsus  bisferiens  there  was  besides  the 
stenosis  pronounced  insufficiency.  But  this  pulse  has  also  been  ob- 
sorvetl  in  cases  of  pure  stenosis. 

Tlie  rmlial  pulse  in  the  case  of  insufficiency  showed  extremely 
i'hanicteristic  peculiarities.  It  was  tho  pnlsuM  aftnti  rt  riltr.  Noth- 
ing of  this  is  seen  iu  the  case  of  stenosis.    The  pulse  is  small  &ad 
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The  pulse  peculiar  l(»  aortir  HteiiuHis  is  the  pulsua  tat'dus,  be- 
oi  iht  slow  dLsteutiou  of  the  artery  umler  the  oontractiou  at  the 
aortic  <iritic<*  and  l)ecauso  of  the  rigidity  of  the  artery,  which  ih 
luuaUy  fuuud  in  association  with  steuosis  of  the  orilice.  When  the 
Apex  stroke  is  strong  it  HtandH  iu  striking  eouti'iist  with  the  relative 
amaJIneflB  and  tardiness  of  the  ]>ul:5e.  Moreover,  the  fre^ineucy  of 
thm  paliie  La  diminished  because  the  stenosiu  at  the  orilice  of  the  aortii 
interferes  with  the  blood  8Up])ly  of  the  coronary  arteries  and  so  re- 
duces the  [nHjUcucy  of  the  action  of  the  heart  (Leube). 

The  general  symptouia  whicli  distinguish  aortic  stenosis  belong 
especially  to  arteric»Bclerosis.  Patients  sufier  with  fiequent  attacks 
of  |3Alpitatiou  which  ure  often  paroxysmal  and  iH^i-sist^nt.  Dyspnoea 
BUiy  occur  upon  the  slightest  effort  or  without  effort.  Pain  in  the 
region  of  the  heart  is  fre(|uent  and  is  often  severe.  In  fact,  attacks 
of  BteuixMinlia  ure  not  uncommon.     These  attacks,  at  tirst  com]»ara- 

»  lively  slight  and  recurring  at  long  intervals,  become  more  fre<iueut 
and  severe  in  the  later  course  of  the  disease.  The  general  process  is 
imlicated  further  by  tlie  p&Uor  of  the  face,  aniemia,  and  exhaustion 
alter  slight  efforts. 

Cnrschmann  ealls  attention  to  the  development  of  a  cicatricial 

phritis  in  disease  <if  the  aortic  valves,  especially  iu  chronic 

tlitis  of  the  semilunar  valves  and  iu  certain  atheromatous 

cluinged  of  the  aorta.     These  cases  are  marked  by  severe  neuralgia 

»<iueutly    agonizing  attacks   of   pain    in    the   domain   of    tlie 

nerves,  especially  of  the  ileo-hy|K»gastric  nerve. 

These  attacks  usually  follow  renal  htcmaturia.     They  result  from 

Uie   psranephritic  changes  which  develop  in  conse^^iuence  of  renal 

eiuboli.     The  cicatrizing  tissue  becomes  thicker  after  every  attack 

And  finally  makes  pressnre  ui>on  the  subjacent  ileo-hypogastric  nerve. 

The  pathogeny  is  confirmed  at  the  autopsy.     The  only  point  in  dif- 

fanoctiAl  diAgnnsis  concerns  certain  forms  of  nephrolithiasis. 

Duignftsift. 

The  diiignoais,  which  may  be  indicated  by  the  evidence  of  arte- 
riosclerosis, is  determined  chiefly  by  the  physical  signs,  to  wit: 
alight  increase  in  dulness,  chietly  t<i  the  left,  dislocation  of  the  apex 
downwards  rather  than  to  the  left,  distinct  increase  in  the  action  of 
tbe  heart,  i»alpable  thrill  and  systolic  bruit  at  the  base  of  the  heart, 
hcAid  in  greatest  intensity  at  tlie  second  right  iuterHi>ace  close  to  the 
etetruam  and  synchronous  with  the  fi]*st  sound  of  the  heart.  The 
diagnosis  nf  a  ]ture  sU'uosis  is  easy.  But  such  cases  are  rare.  The 
■— nriBtinn  with  insufficiency,  which  is  the  rule,  modifies  the  Hynqv 
The  characteristic  pulse  disappears  so  that  the  pulsus  tardus 
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in  uubstituted  b^'  the  pulsus  altua  et  ceJer  of  a  iiredomiiuiDt  insuffi- 
cteucy.  hx  Biich  casea  the  dhignosis  of  tlio  stenoflis  may  be  imponai* 
Lie,  as  the  systolic  uiuruiur  may  be  derived  from  a  secondary  dilata- 
tion of  the  ascending  aorta. 

Congenital  stenosis  is  distinguished  by  the  permanency  of  the  fo 
ramen  ovale  and  tho  tlnotuR  Botalli,  which  leads  to  stasis  in  t)te  rigLt 
heart,  hyjHn-trojjhy  of  the  right  heart,  and  cyanosis.  Aa  immi  iadi- 
viduals  thus  affected  succumb  during  the  first  days  of  life,  the  ques- 
tion of  differential  diagnosis  scarcely  comes  into  <|aestiou  (Leulie). 

A  contraction  of  the  aorta,  congenital  or  acquiretl,  may  preseut 
the  same  symptoms.  Aufi*echt  reixirts  tlie  case  of  a  laborer,  aged 
forty-four,  in  whom  there  had  l>een  established  the  diagnosis  of  ste- 
nosis and  insufficiency  t)f  the  aortic  valves,  which  at  the  uut(j|«v 
were  fouiul  to  be  pei-fectly  normal.  The  regurgitation  was  due  t<»  tbft 
fact  that  the  l>loo<l  was  not  able  to  insinuate  itself  behind  the  valven 
and  close  them  for  the  reason  that  the  valvee  were  ovt»r!ai»iH>d  h>  a 
circular  mass  of  sclerotic  tissue  in  the  aorta.  A  somewhat  similur 
case  was  reported  by  Kretz  whore  a  contraction  of  tlie  aorta  gave  tim 
to  the  symptoms  of  a  combined  heart  lesion. 

An  extracardial  systolic  soutHf,  that  is,  the  so-called  accidental 
murmur  «>f  auromia,  is  usually  more  soft  ivud  supei-ticial  and  is  uual- 
teuded  with  fremitus  or  hyiM?rtrophy.  Besides,  the  bruit  of  ameiuin 
does  not  show  the  i>eculiar  pulse,  pulsus  tardus,  of  (obstruction  in  th» 
aortji. 

Aneurysm  of  the  aorta  shows  usually  more  decided  iucreaae  of 
dulness.  e6i>eeially  to  the  right  of  the  sternum  at  the  base  of  the 
heart,  while  the  pulsation  can  often  l)e  felt  in  the  jugulum  when  the 
finger  is  pressed  b<*liind  the  uf>tch  of  the  sternum.  Aneurysm  is 
sometimes  attended  ^nth  ine<|Uabtie8  of  the  pulse  on  the  two  sidos. 
In  aortic  stenosis  the  pulse  is  small  and  hard,  or  if  not  Imrd  is 
always  slow.  Paroxysmal  attacks  of  palpitation,  dyspnoea,  steno- 
cardia, vertigo,  or  syncope,  which  occur  more  fretiuently  in  stenosis, 
facilit^ite  the  diagnosis. 

Proffuofiis. 

Where  the  stenosis  is  slight  and  compensation  is  readily  estab- 
lished, the  prognosis  is  not  unfavorable,  and  aortic  stenosis,  even 
with  a  li^dit  degree  of  insufficiency,  may  exist  for  some  time  with- 
out serious  symptoms.  In  fact,  a  considerable  degree  of  coutrac- 
titju  at  the  aortic  orifice  may  remain  latent  for  a  long  period. 

S*"»rnetime8  the  condition  is  discovered  only  accidentally  during 
the  search  for  a  cjiuse  of  attacks  of  vertigo  or  syncoj>e  in  older  ;hio- 
pie,  more  fre<iuently  in  oxplunatiou  of  stenocardia  in  younger  people. 
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Bamberger  roporte  cases  of  sudden  death  with  epileptiform  convul- 
sions, which  could  be  explained  by  ansemia  of  the  brain  under  the  ex- 
treme angustia  aortce  which  was  disclosed  upon  the  post-mortem  table. 
Aside  from  the  character  or  extent  of  the  lesion  and  the  general 
evidence  of  arteriosclerosis,  the  prognosis  will  be  determined  largely 
by  the  surroundings  of  the  patient.  "Where  the  life  may  be  regu- 
lated, the  condition  may  last  for  many  years.  In  fact,  it  may  be  said 
in  a  general  way  that  the  prognosis  of  aortic  stenosis  is  better  than 
that  of  aortic  insufficiency.  Of  course,  an  extreme  stenosis  would 
furnish  a  graver  x>rognosis  than  a  slight  insufficiency.  Practically, 
as  stated,  the  conditions  coincide  and  the  prognosis  is  determined 
by  the  preponderance  of  one  or  other  factor,  by  the  condition  of  the 
heart  muscle,  and  by  the  extent  of  the  arterioBclerosis  elsewhere. 

Treatment. 

The  treatment  must  have  special  reference  to  the  consen^ation  of 
the  muscular  tissue,  e8i)ecially  by  sparing  the  heart  unnecessary 
effort  or  emotional  disturbance.  This  conservation  is  best  secured 
by  rest.  It  must  be  remembered,  at  the  same  time,  that  excessive 
rest  favors  degenerative,  especially  fatty  and  arteriosclerotic  change. 
Patients  fortunate  enough  to  control  their  surroundings  soon  learn  to 
regulate  the  rest  and  exercise  according  to  the  condition  of  the  heart. 
Tlie  subject  of  aortic  stenosis  should  be  especially  protected  against 
disease  of  the  lungs;  that  is,  in  younger  life,  against  exposure  to 
measles;  and  at  any  time  against  exposure  to  tuberculosis. 

In  the  treatment  of  the  stenosis  tumultuous  action  may  be  re- 
strained by  the  application  of  cold  or  by  the  occasional  administra- 
tion of  sodium  bromide. 

In  relief  of  the  underlying  arteriosclerosis,  which  is  the  most 
common  cause  of  the  condition,  the  iodides  should  be  administered 
regularly,  preferably  sodium  iodide  in  doses  of  grs.  v.-x.  in  u  wine- 
glassful  of  milk  before  meals.  Attacks  of  stenocardia  may  cull  for 
the  use  of  arayl  uitrite,  which  may  Ije  inhaled  from  a  pocket  handker- 
chief, or  of  nitrogly<*erin  internally  in  doses  of  one  or  two  drops  of 
the  one-per-cent.  solution  three  or  four  times  a  day.  Dysj)noea  may 
be  relieved  by  the  diffusible  stimulants,  brandy,  ether,  camphor, 
valerian,  etc.  Anfrmia  is  best  combuttMl  by  the  administration  <if 
iron  in  the  form  of  the  tincture  of  the  chloride,  fifteen  to  thirty 
drops  in  a  glass  of  sweetened  water  three  times  a  day,  or  the  sac- 
charated  carbonate  in  the  dose  of  a  teaspooufnl  three  times  a  day. 
When  the  compensation  begins  to  give  way  the  action  of  the  heart 
may  be  sustained  a  long  time  by  the  timely  use  of  strychnine,  caf- 
feine, strophanthus,  or  digitalis. 
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Lesions  of  the  Valves  of  the  Right  Heart. 

TrUHIKPID     iNRlTFFIOrENCy. 

Lesions  <>f  the  tricuHi»i<l  valves  were  of  Inter  reco^ition  than  thos** 
of  the  viilves  of  the  opposite  auiiculo-veutricular  orifice,  chieii_\  br- 
oause  they  are  so  much  more  rare.  In  fact,  unatomic^il  lesions  of  the 
tricuspid  valve«  are  founfl  oulv  once  or  twice  in  one  hundred  cases  of 
valve  tliseaHe.  But  the  lesiouH  are  due  t^  the  same  cause,  to  wit,  to 
endtK'arditis  lu  the  course  of  some  iufectiou  or  to  atheroma.  The 
tricnspi<l  valve  is  rarely  the  Hole  seat  of  cHsea^e.  Blix,  liowever,  Iihh 
rei»orted  a  case  of  septic  endocarditis  aft'ecting  this  valve.  The  affec- 
tion of  the  tricuH[)id  is  nsnally  consecutive  to  affection  of  oilier  viUves, 
esjiecially  of  the  jnitral  valve.  It  is  when  the  process  is  ^^eiioral  an<l 
widely  disseminated  through  the  heart  that  the  tricuspid  is  idso  in- 
volved. The  lesions  may  become  so  exteusive  in  other  valves  as  to 
take  life  and  nevertheless  entirely  Hi)are  the  tricuspid  valve.  ^^M 

But,  as  stAted  elsewhere,  tliis  exemption  of  the  tricuspid  vslvs^l 
applies  only  to  extra-uteriue  life.  Li  foetal  life  the  tricuspid  valves 
are  most  fre*piently  affected.  This  preference  to  attack  is  nHcrilxHl 
to  the  fact  tliHt  the  tricuspid  valves  have  in  fuutal  life  the  most  work 
to  do.  The  blood  from  the  umbilical  vein  evades  the  left  heiirt  as 
much  as  possible  and  leaves  the  mitral  valves  comparatively  inactive. 
H<i  most  r»(  the  cases  of  t^icuspid-valv^^  affection  due  trf)  eiid<H*aniit.is 
date  from  iutia-uterine  life,  and  are  thus  congenital. 

Moreover,  the  pio**eHses  of  athenuna  rarely  attack  the  tricus]iid 
valve.  The  anrtic  valves  may  l>e  transformed  into  rigid  cu|»s  <ir 
cusjis,  the  mitral  valves  may  be  changed  into  calcareous  plates,  while 
the  tricuspid  valves  still  I'ebiin  their  pliability  and  resilience. 

Nevertheless,  with  all  these  exemptions  the  tricuspid  orifice  is 
fre<pieutly  the  seat  of  disease.  In  this  process  the  valves  themselves 
may  not  Im  directly  affected.  In  fact,  their  structure  usually  remiu 
intact,  but  the  ring  of  insertion,  more  C'S[>ecially  the  muscular  ti 
which  regubites  it,  l)ecQme8  so  affected  as  to  render  the  valve  ineom- 
pett>nt  to  close  the  orifice.  It  was  Jendrin  who  first  obsen'ed  ai»d 
distinguished  by  the  term  it  still  l)ears.  the  relative  insufficiency  of 
the  tricuspid  valves.  This  acute  observer  noticed  the  change  espe- 
cially in  c^mnection  with  dilatation  of  the  right  ventricle,  iu  which 
process  it  was  seen  that  the  ring  <tf  insertion  at  the  base  of  the  valvps 
was  so  much  wideneil  as  to  prevent  |)erfect  apposition  under  tlie 
pressure  of  the  blood.  DilatJttion  of  the  right  ventricle  occurs  as  the 
result  of  many  different  proc^esses,  but  ensues  imist  fre<)uently  oa  a 
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direct  ooDseriaence  of  affectiou  of  the  mitral  vulve.  In  either  obHtruc- 
ttre  or  regari^itant  lesion  at  the  mitral  valve  the  blood  accamuhites  in 

li-ft  iiaricle,  in  the  puliuouiiry  veiuK  uud  lungs,  and  in  the  pnl- 
y  artery.  Uuiler  this  pressure  the  right  ventricle  suffera  dila- 
tatiou  Jiud  QudergoeH  hyiwrtroidiy  in  order  to  overcouie  the  pressure 
in  the  ptilni«>nary  artery.  The  dilatation  at  first  is  not  great  and  the 
Uvitfti  may  be  compensated  by  the  reserve  force  of  the  right  ventricle. 
With  the  exhaustion  of  this  reserve  force  in  the  course  of  time,  the 
ventricle  andergot^s  hyi>erti"ophy  and  thus  compensates  the  lesion. 
It  i»  when  this  hvjiertrophy  begins  to  give  way  under  degenerative 
change^  that  the  cavity  of  the  right  ventricle  yields,  and  finally  to 
such  an  extent  as  to  tnake  the  tricus]iid  valves  inconipeter.t. 

This  prot^ess  may  be  materially  hastened  by  the  changes  of  myo- 
canlitis.  The  fact  is,  all  valve  lesions  are  acoompanitMl  by  changes 
in  the  myocardium  generally  of  progressive  chiiracter.  The  de- 
graerative  change  is  usually  insidious  and  slow ;  there  may  be  long 
l^rindfl  of  qnieBcence,  but  the  tendency  is  toward  advance  and  exten- 
•ion  of  the  disease  process.  Certain  infections,  notoriously  diph- 
tbf^ria,  typhoid  fever,  scarlet  fever,  ]jrecipit;ite  tlje  degenenitive 
liluuigee  of  myoconlitis  and  thus  induce  in  on  earlier  stage  the  rela- 
tire  insufficieucv  of  tlie  tricuspid  valves.  Other  causes  are  very  rare. 
OrifflieT  rei»ortetl  a  curious  case  in  which  a  syphilitic  gumma  was 
truisformed  into  a  tendinous  diaphragm  which  ti'aversed  the  ventricle 
Alkd  involreil  the  anterior  segment  of  the  tricuspid  valve,  whereby 
the  valve  was  tiiced  and  rendered  incompetent. 

Insuftiriency  of  the  tricuspid  valves  permits  the  blood  to  regurgi- 

»  into  the  right  auricle.  With  its  feeble  muscular  force  the  right 
soon  yields  to  the  preH8ui*e  and  under  the  contraction  of  the 
ventricle  the  blood  wave  is  propelled  Iwick  through  the  auricle 
>viB,  and  finally  into  the  veins  of  the  neck  and  body. 

Morbid  Anatomy. 

The  changes  of  endi>carditis  when  encountered  are  the  same  as 
Ami^  in  the  case  of  the  mitral  valve.  The  structure  of  the  valve 
thickened,  opa<|ue,  rolled  over  ujion  its  borders  and  reduced 
ii^Wn.  8t>nietimes,  more  rarely,  the  surface  is  covered  with  the 
cAnliflower  excrescences  and  verrucoaities.  In  other  cases  the 
pKX'ese  e.\{>endH  its  force  mainly  upon  the  columnar  carneio 
or  tMidiiiocui  cords  whicJi  it  reduces  and  fixes  so  as  to  bind  down  the 
nhfe  aiMl  make  it  more  or  leas  immobile.  In  rarer  cases  the  tissue  of 
tlii-  '  t  •*'  iwrforated.  sometimes  under  poweHul  muscular  effort 
-  I  m  in  these  cases  iujply  iug  a  i»reviou8  weakening  of  the 


•272 


WHITTAKEIt— DIREAKEM  OF  THE   HEART  AND  rEUICAHUlUM. 


structure — or  iif^uin  tluiris  xnny  l»o  rujihire  of  na  aneurysoi  or  aliHC8«», 
or  disintegration  of  a  tLroinbotic  deposit  by  molecular  uecrosis. 

But  ill  tho  great  majority  of  rases  no  direct  lenion  of  tbe  valve  ih 
encountered.  It  is  seen,  however,  tbat  the  size  of  tlie  oritice  is  lixi 
big  for  tho  valves.  Instead  of  two,  throe  or  four  fingers  may  Iw 
inislied  through  the  right  ariculo-veutricular  orifice.  Accurate  meas- 
urement of  tho  valves  and  orifice  may  show  a  distinct  disproiKjrtion. 
No  exact  estimate  may  be  made,  however,  of  the  size  of  the  orifice  by 
such  crude  iriethodH,  or  by  any  mptluKl  wJiich  may  be  used  post 
mortem,  as  at  this  time  the  contractile  muscular  tone,  which  aaaertH 
itself  in  life  t(]  adjust  the  vaivpM  and  comi)ensate  the  lesiou  as  much 
as  possible,  is  now  entirely  lost. 


Sympf^mis. 

The  dilatjition  and  liypiTtn»]»hy  ai-e  shown  in  the  increaHP  in 
<liameters  of  the  heart,  especially  to  tbe  right,  and  are  evideuot^l  »i 
in  the  more  distinct  pulsation  in  the  right  ventricle  at  thi«  ensifnrm 
cartilage,  or  as  it  may  l)e  conducted  over  the  epigaHtrlc  regifju.  The 
hypertrophy  may  never  become  extreme;  it  yiehh*  much  sooner  than 
in  the  case  of  the  left  ventricle  to  show  dilabiticm  iu  tho  signs  of 
begiuning  heart  failure. 

The  regurgitation  of  blood  through  the  right  auriculo-voutricular 
orifice  under  the  contraction  of  the  right  ventricle,  produces  n  mur- 
mur which  is  lieanl  in  the  greatest  intensity  iu  the  i*egiou  f)f  the  ensi- 
form  cartilage,  the  nearest  surface  point  of  the  tricuspid  valves,  and 
in  the  direction  of  the  blood  current  in  the  heart  partially  dislocated 
by  hypertrophy  or  dilutAtion.  Tho  murnnir  is  heard  iu  greatest 
intensity  at  the  lower  half  of  tlie  sternum  and  distinctly  to  the  right 
of  it.  When  iu  an  exceptional  case  it  is  heard  to  the  left  f>f  the  »ter- 
unm  it  may  give  rise  to  confusion  with  mitral  insufficiency.  It  ia 
seen,  however,  that  the  murmur  in  the  case  of  tricuspid  insufficieucy 
persista  to  the  right  of  the  sternum  and  may  be  followed  as  far  as  the 
right  axillary  line,  which  is  never  the  cA.se  with  insufficiem-y  of  the 
mitral  valve.  The  murmur  is  usually  soft  and  Wowing  in  character 
and  may  be  so  faint  as  to  be  he^rd  with  difficnlty.  In  fact,  it  is 
sometimes  entirely  absent.  It  is  only  in  exceptional  casen  that  the 
murmur  is  rough  and  rasping. 

In  conseiiuence  of  the  fact  that  a  smaller  amount  of  bltxxl  is  pro- 
|>elled  into  tho  pulmonary  artery,  the  second  valve  siaind  in  weak. 
When  a  pidmonary  valve  sound  has  been  jtreviously  accenttiated  iu 
consetfjuence  of  leaion  of  tbe  mitral  valves,  the  retlurtion  of  this  com- 
pensation and  ctjmparative  faiiitness  of  the  pulmonary  valve  note  may 
indicate  the  beginning  of  triiuspid  insufficiency. 
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?%■  rVwww  Puhe. — Reference  has  already  Iteen  made  to  the  venoua 
ynlm*  which  is  aometiruefi  so  distinctive  of  tricnspid  regurgitation. 
The bHiM^rior  vrna  oavaaiid  tho  iunoininute  veins  have  no  vivlves.  The 
refinent  WcmxI  wave  is  therefore  proiwllod  into  the  xeusa  cavte,  sinne- 
tiuu^  only  into  tho superior  vena  cava,  always  in  greater  quantity  into 
tfM^piSlQnor  than  the  inferior  l>ecause  the  8U]>erior  lies  more  directly  in 
fltenniiw  propulsiimand  beciiuse  the  inferior  veuacnva  is  partly  x»ro- 
iected  by  the  EuHtachian  valve.  The  true  venous  pulse  begins  in  the 
kd  subclavian  vein.  The  jugular  vein  is  furnished  with  a 
at  the  sterno-fla\*icuhir  junction.  This  valve  long  resists 
Uie  pn-esure  of  the  refluent  blotxl.  In  the  course  of  time,  however, 
llie\i*in  swells  l^elow  tliia  point  to  show  a  tun»or  of  the  size  of  a 
walnut,  soft  and  puLiating,  bluish  in  cohtr,  the  so-called  bulb  of  the 

■  jagolAr  Toin,  at  the  root  of  the  neck  in  the  supra-claviculai-  fossa, 
jiwt  outside  the  8tem<vcleid<»-ma8toid  muscle.  \Mien  the  valve  of 
the  bulb  has  be<*u  ov»^rcnme,  the  jiulsation  extends  further  into  the 
coofse  nf  the  jugular  vein,  which  now  throbs  visibly  throughout  its 
wkold  oofune  in  the  neck.  This  pulsation  also  extends  into  the  other 
TeixM,  especially  into  the  external  jugular  and  sulK^avian,  sometimes 
mA  far  as  the  facial  and  axillary  veins.  The  venous  pidse  is  most 
piTonounced  in  the  intenial  jugular  vein  and  is  more  distinct  upon  the 
right  side  than  the  left,  l)ecause  the  right  innominate  vein  is  nearly 
»  direct  continuation  of  the  vena  cava,  while  the  left  makes  an  angle 
with  it 

Distinct  pulsation  of  the  cervical  veins  is  almost  pathognomonic 

■  of  tricnspid  insufficiency.  A  feeble  pulsation  is  not  so  distinctive,  as 
^^jl  may  represent  only  the  systole  of  the  auricle.  The  jugular  may 
^Fm  iliAtinguished  from  the  carotid  pulse  by  the  fact  that  it  may  be 
V    oliliterated  so  much  more  easily  by  jiressure  and  that  all  pulsation 

■  iM»<**^sarily  ceasea  in  tlie  vein  al>ove  the  point  of  yiressure.  It  would 
lie  difficult  to  make  such  j)n*ssuro  upon  the  carofci*!  artery  as  entirely 

H    to  obliterate  the  [>ul.Hation. 

Beganliug  the  veuoas  pulse,  Riegel  finds  from  his  examination  of 
ft  large  numl>er  of  imlividuals,  sick  and  sound,  that  rhytkmic  move- 
nenta  of  the  veins  in  the  neck  by  no  means  indicate  only  insufficiency 

I  €4  Ibe  tricuspid  valves — as  such  rhythmical  motions  are  not  infre- 
qmntly  seen  in  cases  iu  which  tht^re  is  no  change  whatever  of  the 
Iricnspid  valves  and  in  fact  in  which  there  is  no  trace  of  any  heart 
dinpaiw  at  alL 

Tbeae  motiona  depend  upon  the  afflux  of  venous  blood  to  the  heart. 
TInM  with  the  iH'ginning  of  the  diastole  of  the  auricle  the  affiux  of 
vennns  blnnd  is  easiest  and  therefore  in  this  perifxl  the  veins  collapse; 
toward  the  t>nd  of  the  systole  the  affiux  becomes  more  difficult,  there- 
\ou  IV. -18 
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fore  tbe  veioB  bogiu  grfiduuUy  to  awcU  aud  this  Hweliing  is  increased 
at  the  end  of  the  diastole  ivith  the  beginning  of  the  systole  of  tbo 
Tentricle. 

It  is  seen  thus  that  the  normal  venous  pulse  does  U(»t  depend  upon 
an  insuffieieucy  of  the  valves  nf  the  veins  of  the  np»'k  uor  upon  a  re- 
dueut  wave,  but  is  simply  the  expression  of  the  emptying  of  the  \^ 
nous  blood  into  the  heart,  which  ia  now  helped  and  now  hindered  by 
the  individual  i>hase8  of  the  heart  action.  The  true  venous  pulse  in 
the  narrowest  sense  is  that  motion  in  the  veins  in  the  neok  which  ia 
produced  by  a  centrifugal  blnod  wave  driven  back  into  the  jugular 
vein  fnnii  the  riglit  vciiiriclc.  Thin  jiulse  BamWrger  considered  as 
characteristic  of  tricuspid  insufficitncy.  But  the  venous  pulse  does 
not  of  itself  prove  a  tricuspid  inaui&ciency,  aa  the  jugular  vein,  oven 
in  normal  condition,  shows  pulsating  motions. 

But  there  is  a  characteristic  pulse  fur  tricuspid  insuiBcieucy,  a 
pulse  which  alone  demonstrates  with  certainty  incomiietence  of  the  tri- 
cus]jid  valves.  The  characteristic  feature  of  this  pulsation  does  not 
lie  in  the  form,  nor  does  it  lie  in  tlie  size  and  strength  of  tlie  veuoas 
pulse.  It  lies  alone  in  its  temix>ral  relations.  The  true  venous  jmlse 
of  tricuspid  insufficiency  ilistinguishes  itself  by  the  fact  that  it  ia 
presystolic-systolic.  It  is  presystolic,  liecaase  the  auricle  cannot 
fully  empty  itself  into  the  distended  ventricle,  and  systolic  aa  a  re- 
fluent wave  from  the  ventricle.  Thus  it  occurs  both  with  the  systole 
of  the  auricle  aud  with  that  of  the  ventricle,  and  it  is  only  with  the 
diastole  of  the  ventricle  that  the  afflux  of  venous  blood  is  heljied  and 
there  ensues  a  diastolic  venous  col]a])8e. 

This  typic^il  conduct  of  the  venous  i)ulse  in  tricuspid  insuffi- 
ciency occurs  only  in  tlie  presence  of  good  power  in  the  heart.  It  is 
only  in  these  cases  that  the  sphygmogiaph  shows  in  the  jugular  vein, 
not  only  a  presystolic  but  also  a  |)ositive  systolic  wave  fRiegel). 

When  the  slighter  resistance  of  the  Eustachian  valve  has  Ix^en  over- 
come, the  blood  is  projiellod  into  the  inferior  vena  cava  ami  the  v<)- 
nous  pulse  ma\  bo  recognizinl  in  the  liver  aud  in  the  femoral  veins. 

This  palpation  of  the  liver  furnishes  valuable  evidence  in  diagnosis, 
and  all  the  more  valunblo  bei'juise  the  venous  pulse  in  the  liver  may 
l.)e  apjireciated  at  an  early  period  of  tricnsind  insufficiency.  The  fact 
thiit  the  veins  in  the  liver  are  unprovided  with  valves  explains  tlie 
occurrence  of  pulsatittn  in  the  liver  l)efore  it  is  perceived  in  other 
veins.  When  luith  liands  are  applietl  over  the  regicm  of  the  liver 
the  whole  organ  may  lie  felt  to  l>eat  under  the  systole  of  the  heart. 

Tlie  imlsattoti  of  the  liver  in  tricunpid  insufficiency  was  noticed  by 
S^nac,  Kreysig,  and  especially  by  Fiiedroich,  who  showed  that  it 
was  caused  by  an  expansion  of  the  liver  itself.     The  maximum  pulsa- 
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tinii  w  felt  at  the  level  of  the  left  lobe,  not  because  of  approximation 
to  ih^  heart — that  is,  not  because  the  movement  is  ooinuiunicHteii^but 
beauwe  of  the  eiwier  expansion  of  the  lesser  lobe.  The  pulsation  is 
like  lli&t  of  sax  angioma  or  erectile  tumor.  When  the  liver  is  soi/ed 
beiwoeu  the  two  hnnds,  one  below  and  one  above,  it  is  seen  that  it 
enlftTK^M  itself  it^gularly  with  each  ventricular  svstole.  In  this  vr&y 
tb«  iliaiention  liue  to  tricuspid  iusufficienov  is  distiuj;uiahed  from  the 
paltatiooH  jjropagHted  fiom  tbe  aUloniinal  aorta. 

Ven<ius  pulsation  requires  with  tricuspid  insufliciency  a  strong 
Mtion  of  tho  left  ventricle.  The  reason  why  pulsati^^JU  of  the  liver  is 
oliMTvod  so  rarely  is  liecause  these  conditions  seldom  coincide. 

The  pain  in  tlie  region  of  the  liver  is  the  result  of  tension  of  the 
cttpeule  froin  swelling  of  the  liver.  The  spleen  swoUs  in  the  same 
war,  and  in  protracted  cases  the  interference  with  nutrition  leatls  to 
the  Kanie  hy])erplasia  of  thtt  conuective  tissue  with  snlmeiiueut  con- 
naction  and  cyanotic  iutluration. 

Cttr4bnc  cirrhosis  is  nearly  always  attended  by  ascites,  and  when 
Aflcitcs  is  the  solitary  expression  of  (bTfjiey  it  gives  rise  to  great  em- 
iMMTMHtineut  in  ditigmisis. 

The  psQcity  of  the  valves  in  the  veins  makes  much  more  manifest 
the  fi>n:e  of  respiration.  The  venous  pulse  is  everywhere  distinctly 
inrrpAMHl  during  inspiratifin  and  diminished  during  expiration.  The 
paiieut.  tiien^fore,  may  make  an  in'egular  venous  pulse  manifest  by 
ilrawLDg  a  long  breath. 

The  audden  closure  of  the  valves  and  the  sudden  tension  of  the 
wmJls  of  the  veins  give  rise  to  a  detinite  Sinind,  whidi  is  most  dis- 
iiDctly  appreciated  at  the  bulb  of  the  jugular  vein.  Bamberger  first 
csIUnI  attention  to  this  souml  of  the  veiuH  and  showed  that  at  a  trer- 
laiu  stage  when  the  auncle  is  sufficiently  powerful,  the  syHt<')lic 
iiouud  way  be  precedetl  by  a  shorter  presystolic  note.  These  |>eriods 
•  of  time  may  be  recognized  by  comparison  with  the  pulsating  carotids 
ot  in  laU'T  iH»ri<His  of  irregularity  in  arhythmia  may  l>e  appreciated 
only  by  some  suitable  apparatus  (Kovacs).  The  pulsation  in  the 
vein  may  \m  seen  t<»  i)retie<le  slightly  the  pulsation  of  the  crural 
,  as  the  distance  in  the  IiKxmI  eolumn  in  the  adult  is  20  cm.  lesa. 

Ui>d^r  thv  |M>wrrfu!  action  of  the  right  ventricle,  the  vibration  of 
(be  walls  of  the  crural  vein  produces  a  distinct  sound  which  may  also, 
nnder  a  strong  auricle,  l»e  jjreceded  by  a  slight  presystolic  note,  the 
cniral  vein  double  sound.  Insufficiency  of  the  valves  of  the  veins  is 
marked  also  by  a  double  murmur,  and  quite  complex  acoustic  phe- 
miBietka  nay  N*  prtHlu^-ed  by  a  combination  of  these  sounds  with  the 
Mnnlfauieoiia  sounds  in  the  crural  arteries  already  described  in  oon- 
necticm  with  a^irtic  insufficiency. 
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The  cleureose  in  the  force  of  the  right  veutricle  soon  leads  to  lower- 
ing of  prensure  in  the  whole  veuoiis  Hysteui  ami  ataaia  of  blood  in  the 
systt^mic  veiim.  The  siguH  of  Btasis  nhow  theiuaolvoa  in  wMUittia  of 
the  veins  un<l  iu  defective  notation  of  the  Mood,  in  duskiufss  of  the 
whole  Hurfa(!(^  with  the  development  often  of  pigment  luatter,  which 
aocnuiuhiteH  especially  in  the  iuternal  orgauB  and  lendn  in  highly 
vaaoular  HtmctureB,  iu  the  hiugH,  liver,  etc..  to  the  well-known  cyji- 
notic  induction. 

Under  the  defective  nutrition  whi^^h  now  supervenes,  sernni  escajM*:* 
from  the  blood-vessels,  at  first  at  points  most  distant  from  the  o.irrnla- 
tion,  as  about  the  ankles;  but  under  the  progressive  course  cif  the 
degenerative  change  in  the  heart  the  fluid  accumulates  in  the  lower 
extremities,  mounts  the  truuk.  disten<ls  the  genital  organs,  invaile« 
the  serous  sacs,  escapes  into  the  sulK^utaneous  tissue  everywhere, 
constituting  a  general  anasarca. 

Cardiac  Aathma.  —  The  defective  supply  of  oxygen  to  the  tiflsaeB 
leads  to  dysjma^a,  which  is  shown  first  iu  short  breath  and  panting 
respiration  after  effort,  and  which  later  occurs  spontaneously  and 
aeeumes  finally  such  proportion  as  to  render  the  Individual  incapable 
of  all  effort  and  to  disturb  his  rest  at  uight.  In  ba<l  cases  the  |)atient 
is  no  hmger  able  to  lie  down;  in  the  worst  cases  he  may  no  longer  lie 
in  Ijed,  but  must  sit  up  in  a  chair  near  an  open  window  ^vith  the 
cheat  bare  \jq  every  breeze.  Sometimes  in  tliia  condition  the  patiejit 
can  sleep  only  when  he  is  fanned  constantly  throughout  the  night. 

In  oilier  cases  the  dyspncea  is  less  continuous;  it  occurs  in 
paroxysms  which  arouse  the  patient  at  night  shortly  after  first  falling 
asleep,  under  the  appn»heusion  of  suffocation.  These  paroxysmal 
attacks  constitute  the  so-called  cartliac  asthma,  which  is  entirely  in- 
dei>eudent  of  spasm  of  the  brnufhial  muscles  aud  is  duo  wholly  to 
heart  failure.  In  these  attacks  th<«  i)atient  suddenly  starts  in  his 
flleep,  must  immediately  rise  iu  be<l  and  begin  the  painful  struggle  of 
inilating  the  lungs.  In  this  struggle  the  skin  is  covered  with  a  elummy 
sweat,  the  eyes  are  suffused,  the  veins  throb  in  the  neck,  the  expre«- 
sion  is  wild  and  anxious;  sometimes  the  face  wears  the  look  of  des- 
peration. The  breathing  in  so  rapid  and  suiM*rficial  as  to  prevent  the 
use  o!  tlie  voice,  and  any  attemjit  that  is  mmle  is  exprcsseil  iu  broken 
Bvllablee.     Eff(»rt  of  any  kind  Jiggravates  the  difficulty  of  breathing. 

The  action  of  the  heart  is  usually  tumultuous  at  first,  but  becorafw 
later,  with  the  subsidence  of  the  attack,  more  and  more  weak.  In 
patients  still  provided  with  any  amount  of  fat,  the  action  of  the  lieart 
is  faint  or  absolutely  im|>erceptible.  There  is  often  delirium  conlis. 
The  pulse  is  correspondingly  feeble  and  weak,  shows  distinct  arbyth- 
mia,  ribrates  like  a  loose  thread,  and  is  easily  obliterated  by  the 
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alilshtnrpraBBQTe.  It  may  fade  away  entirely  when  the  arm  is  held 
jU  Tiig,hi  Jiii^I«s  from  the  body.  Tho  wholo  surface  is  clammy,  the  ex- 
itie«  are  cold  aud  blue.  The  patieut  may  soccuiub  in  any  of 
ftUackft  (mm  heart  failure,  which  i»  usually  immedintoly  pre- 
ceded by  cedeiua  of  the  luugn.  ITsually ,  however,  the  attack  gradually 
sofand^s  to  leave  the  patient  in  the  name  condition  aK  Ix^fore.  Bnch 
atiAckM  may  occur  every  uight,  or  every  few  nights,  or  may  later  set 
in  si  Kuy  time  during  tho  day. 

But  ic'dema  of  the  lungs  is  a  fre<iuent  complication  of  tricuspid  in- 
Aufficieory  independent  of  attacks  of  cardiac  asthma.  Most  of  the 
■tJMwa  of  tricuspid  insufHciency  are  found  in  connection  with  the 
lf«ti>n  «»f  the  mitral  valve.  Welch  develoi>ed  oedema  of  the  lungs  in 
eome exikeriments  in  which  he  w*eakeued  the  action  of  the  left  ven- 
tricle, leaving  the  right  iutiu*t.  Interference  with  the  esca]>e  of  blood 
from  the  left  ventricle  leads  to  tlie  same  result.  The  extreme  stasis 
wbioh  ui''curs  in  tricns^jid  insufficiency  develoi^s  cedema  of  the  lungs 
in  Ihe  fooiBeof  tho  general  an:iAarca.  The  occurrence  of  this  rcdema 
1  at  all  times  by  interference  with  respiration,  which  l)e- 
i^rticialand  shallow,  aud  this  interference  renders  necessary 
appeal  to  all  the  auxiliary  muscles,  with  strained  efl'orts  at 
limtiou,  a  H*»nse  of  sulTticHtion,  anxiety,  duskiness  of  the  surface, 
cyanosis.  During  the  existence  of  the  ccdema  the  sputum  is 
,  fiMuuy,  and  tinged  with  blotxl.  It  conbiins  also,  tm  ]ioiuts  of 
tlLigiio«ttic  value,  oedematously  swollen  cells  of  desquamated  epithe- 
Uam,  (ffU^u  studded  with  particJes  of  coal  dust.  These  l>odies  are 
aoDietiiD4*A  distinguished  as  the  cells  <if  heart  failure. 

Itm]M*(*tiou  inthe*ie  cases  shows  the  limited  excursion  of  the  chest. 
Pereuaaiou  gives  dulness  below,  increased  resonance,  even  t>inj»ani- 
Im,  jkbo^'e  tho  eflfusion.  Auscultation  discloses  universal  mucous 
aud  suhmucuriurt  riUes,  wliich  drown  all  other  sounds,  which  may  be 
f^Jt  liv  jwilpation,  aud  may  Xte  heard  by  the  patient  himself  and  often 
1>T  oUmts  in  the  vicinity. 

TIj**  ffititjm^tH  is  sometimes  apparent  in  the  systolic  venous  pulse 
in  the  nerk  or  in  the  bulb  of  the  jugular  vein  wliich  protrudes  as  a 
fig  hating  tumor,  sometimes,  after  violent  effort,  such  as  coughing,  aa 
Ktig  mm  tbd  end  of  an  egg.  The  true  venous  jtulse  is  systolic  and  is 
iDQcL  tDcrea^ed  below  the  seat  of  compression  when  the  veins  are  com- 
firaaed  in  Uie  neck.  The  false  venous  pulse  is  due  to  the  contrac- 
tioa  of  the  hypertrofthied  auricle.  This  pulsation  is  presystolic 
and  is  seen  sometimes  in  mitral  obstmctioit.  The  false  venous 
poUe,  iiwt(Mid  of  being  strengthened,  is  weakened  by  compression, 
M  in  Uiia  way  lens  blood  is  allowed  to  enter  tlie  auricle. 

The  coDilifioQ  ih  .vlsd  [iretty  clearly  indicated  in  the  presence  of 
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the  signs  of  extrenie  heart  failure,  dyspnoea,  cardiac  asthma,  cyanoeis 
and  dropsy,  occumujj;  in  the  hiter  course  of  some  other  valve  lesiou, 
of  pericurditis,  iny<H-nrditiH.  arterioHclerosis,  Bright's  disease,  etc. 

The  physical  Hi;;ii8  uro  (loc'ided  t*u large meut  from  dilatation,  with 
arliythuiia  and  tachycardia,  signs  which  are  manifest  also  in  the 
pnlse,  visilile  pnlsntion  at  th<*(MiHiforiri  partilago,  with  a  bniit.  usunlly 
of  soft  or  blowint<  clmrncter.  hoard  in  the  greatest  intensity  under  or 
at  the  right  of  the  ensiforin  cartilage  anil  synchronous  with  the  first 
Bound  of  the  heart. 

Phiin  as  the  ditiguosis  may  be  in  an  advanced  case,  in  the  Itegin- 
ning  it  may  be  very  difficult.  The  prai*titioner  who  makes  a  diagufjais 
of  jirimary  or  jmre  tricuspid  insufficiency  will  nearly  always  be  dis- 
api>«)inte<l  at  the  autopsy,  jw  tlie  lesions  of  endocarditis  may  Iw 
practically  excluded  from  consideration.  Valve  lesions  fif  this  char- 
acter are  sometimes  found  in  tlio  fcetus  and  in  the  dead-lx)rn  child, 
but  are  encounteretl  only  in  tlio  most  excejitional  case  in  the  adult  an^l 
then  only  after  previcnis  affection  oF  other  valves.  The  clinician  will 
also  be  slow  to  make  a  dint^nosiH  of  relative  insufficiency  unless  tlift 
condition  Ije  justified  by  valve  lesion  of  the  left  heart  or  by  rayootrditis 
(Dri^ht's  disease). 

Sturf^es  remarks  upon  the  pn^sence  of  a  munnur  at  the  ensifortu 
cartilage  from  functional  insufficiency  of  the  tricuspid  valve  in  cou- 
serinence  of  stasis  in  the  lungs  lis  the  tirst  sign  of  eudocanlitis  affec^t- 
ing  the  mitral  vnlve  in  childhoiHl.  The  murmur  i^ecuUar  to  the 
miti*al  valve  develops  itself  latter  in  the  course  of  thu  atFtM-tion. 

The  proguotttM  is  always  Imd  for  the  reason  that  the  hy|)ertrophy 
of  the  right  ventricle  has  hitherto  be<^u  able  t4i  comi»ensate  the 
original  lesion.  InHufficioucy  of  the  tricuspid  valves,  which  is,  as 
stated,  nearly  always  relative,  indicates  dilatation,  which  is  due  in 
turn  for  the  most  part  to  degeneration  of  the  muscular  tissue.  Tht* 
outlook  will  now  dei>en<l  upon  the  immediatt'^  snrronntlings  of  the 
patient  and  especially  upon  the  resi»onse  of  the  lieart  to  digitalis. 
The  prognt>sis  is  better,  therefore,  in  the  case  of  patients  win)  fall 
into  the  hands  of  a  physician  who  may  put  tlie  patient  upon  digitalis 
for  the  first  time.  When  the  heart  no  longer  responds  to  digitalis, 
the  end  is  not  far  olf.  In  a  general  way  it  may  be  said  that  tricus- 
pid insufficiency  is  the  last  link  of  a  long  chain  of  disease  proc^ises 
in  the  heart.  Tlie  breaking  of  the  comi>eusation  in  the  right  ventri- 
cle is  literally  the  rupture  of  the  last  link  in  this  conservative  process. 

Novertholess,  under  proper  surroundings  and  with  the  proi>er  use 
of  heart  stimulants,  especially  digitalis,  the  patient  may  readily  im- 
prove from  the  most  dangerous  stiige  of  heart  failure.  He  improves 
for  a  timOy  and  even  for  a  long  time. 
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)i. — The  treatment  d6iuan<ls  ul»solate  rest  tLat  the  mecban- 
&BI  of  tLe  beart*8  action  may  at  leaat  atljast  iiaeU  as  mnch  au  poasi- 
hk  to  the  altered  eontlitions  of  the  circulation.  The  patient  may 
be  alloired,  iiowe\^r,  under  all  circumBtunc^H  to  take  what  position 
will  givo  Lixn  the  most  comfort.  These  are  the  cases  which  are  es- 
pH.  '  "  '  .  EiefitiHi  by  the  use  of  the  heiui  stiumlantH,  and  an  imnie- 
di.i'  i'S^N  indicated  by  an  attack  of  o^irdiac  asthma  or  adema 

of  the  lungs,  may  be  bridged  over  by  the  use  of  caffeine  subcutane- 
oQsly,  especially  the  ttodium  Iw-njioate  in  the  dose  of  ffrs.  iij.  to  v. 
Hereufion  reiKort  i«  had  at  once  to  digitalis  in  the  form  of  powder, 
inftwion  or  tincture,  and  the  doae  is  graded  according  to  the  condi- 
tiim  of  collaiise.  It  is  astonishing  how  rapidly  relief  is  ofl'ered  in 
thin  way.  Thus  the  cyanosis  may  entirely  disappear,  the  dropsy  may 
fad*  away,  and  the  difficulty  of  breathing  become  so  little  marked  as 
to  be  present  only  aft^r  unusual  effort;  so  that  the  patient  may  now 
lie  down  in  bed  and  secure  the  restoration  of  a  sound  sleep.  The 
management  of  this  condition  in  detail  wiU  be  fuiiher  described  under 
the  general  treatment  of  valve  lesions. 

Tbicuspid  Stenosi8. 

oais  at  the  right  auricido- ventricular  orifice  is  one  of  the  rar- 
of  like  heart  lesitms.     Most  of  the  cjises  which  have  been  seen  be- 
to  fcetal  life,  and  though  occasional  cases  have  been  reported,  it 
bcfnl  if  a  pun*ly  Httfuotic  lesion  has  even  l)efi»  produced  by 
tia  aft'^r  birth.     In  nearly  all  the  cases  the  condition  has 
found  jtHsocint***!  >vith  tricuspid  insufficiency,  and  in  nearly  all 
with  leeions  of  the  left  side  of  the  heart.     Duroziez  reports 
tbe  inolaled  case  in  medical  literature  of  uncomplicated  tricuspid 
slttioina. 

Ab  the  condition  1>eloug8  rather  to  ft^tal  life,  it  is  not  surprising 
to  )e&ni  that  tricuspid  stenosis  is  found  in  connection  with  other  con- 
genital li*Hious.  8hipmanu  saw  it  in  connection  with  other  malfor- 
Bationa  of  development,  especially  with  perforation  of  the  ventricles. 
Leodet  found  tricuspid  Hteuosis  84)  times  in  100  cases  in  connection 
wiUs  or  an  a  Ae^^uel  to  lenious  of  the  left  heart,  always  of  the  mitral 
TalvB.  But  Fenwick  fnund  it  also  in  connection  with  lesions  of  the 
aortic  ralve.  It  is  a  curious  fact  tlmt  most  of  the  cases  reported  have 
bam  fonnd  in  the  female  sex.  Fouwick  found  in  the  literature  46 
f  trr.  of  which  41  were  women.  In  100  of  the  117  cases  in  which  the 
^^ftk  WM  ro««ntioned  in  the  collection  of  Leudet.  <^  were  women. 
^^B  BMogy*—\^  intiitiHt4^d  elsewhere,  fcetal  endocanlitis  is  assumed 
^^Bbs  aa  cspreaaiou  of  fcetal  rheumatium,  and  if  the  previous  view  of 
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the  uature  of  iheumatiHiu  he  correct — tu  mt,  that  the  disease  is  du<* 
to  attt>uuut*Hl  pyogenic  luicnj-organiHius  wliich  invade  the  bh>o<l  froiu 
Bonio  manifent  or  cryjitogeuetic  etjutre— it  is  poHHiblo  tt)  uuderHtaud 
the  existence  of  both  rheumatiHin  and  eudocarditi>i  in  foetal  life. 

In  the  rarer  cjwes  in  which  the  lesion  has  been  ac«|uired,  it  him 
been  aacribed  to  the  Hame  cause  ati  in  tlio  case  of  other  valves.  Thus 
rheamatism  was  said  to  bo  the  cause  of  one-lialf  of  the  canes  collected 
by  Fenwiek,  and  of  one-third  of  the  canes  cited  by  IxMulet.  Lyonnet 
found  it  iu  connection  with  chorea.  Fotain  declared  that  he  was 
able  to  find  no  explanation  in  half  of  all  the  cases  (Petit).  Lenilet 
reported  several  remarkable  cases  in  which  the  obstruction  wi 
caused  by  demands  upon  the  tricuspid  valves. 

The  obsbide  offered  to  the  escape  of  bluod  from  the  right  auri* 
leads  to  accumulation,  and  to  distention  and  dilatation  of  tliis  si 
ture.     The  right  auricle  is,  however,  but  feebly  prex^ared  to  c^^i 
]>enKate  such  a  lesion.     It  UTidergoes  ready  dilatation  and  expani 
4>ften  io  an  extreme  degree.     This  dihktation  leads  to  rapid  ooconil 
lation  in  the  grL'at  veins  and  universal  stasis  in  the  body. 

Mmind  Aiiatotny. — The  valves  may  show  the  same  lesions  as  upon 
tlio  left  side  of  the  heart,  though  it  is  tiuestionable  if  any  thrombotic 
deposits  or  excrescences  may  ever  proilnce  a  i^ure  stenosis.  In 
nearly  all  the  ciises  reported  the  obstruction  was  caused  by  adhesion 
or  agglutination  of  segments  which  made  of  the  valve  a  funnel  prrw 
tmdiug  into  the  cavity  of  tlie  right  ventricle.  The  t»rifioe  of  the  fun- 
nel is  of  various  size.  Ordinarily  the  right  auriculo-ventricular 
orifice  will  atlmit  the  passage  of  two  or  three  fingers.  In  stenosis  tlie 
orifice  may  be  so  contracted  hh  to  permit  the  passage  of  but  one  fin- 
ger, or  perhajig  the  insertion  of  but  the  end  of  the  little  tiuger.  This 
condition  repnjseute  about  the  extreme  degree  iif  cnntractiou  coi 
patible  with  life.  The  right  auricle  is  found  dilated  in  exi 
degree,  with  atti>nuated  walls,  while  the  right  ventricle  is  comi^ara- 
tively  small.  The  muscular  tissue  of  the  heart  shows  every  stage 
degeneration  under  the  myocarditic  pi*oce8Bes  associated  with  moi 
or  less  extensive  valve  lesions  in  the  heart.  Congenital  anomalieB  of 
various  kinds,  ]>erforatiou  of  the  septum,  {jersisteuce  of  the  dnctas 
arteriosus,  etc.,  may  l)e  encountered. 

St/mpiotfui, — As  tricuspid  stenosis  almfjst  never  exists  alone  but 
found  in  connection   with    insufficiency   and   with   ipiite  extensive 
lesions  of  other  valves  in  the  left  side  of  tlie  heart,  the  8ymptomHtol-_ 
ogy  is  usually  masked  by  the  signs  of  aifection  of  the  other  valv4 
fta  well  as  by  the  evidence  of  degeneration  in  the  heart  muscle  itael 

The  fact  is,  the  symptomatology  of  tricuspid  stenosis  is  a  mati 
l&rgely  of  artificial  construction.     Rosenliach  declares  that  he  wi 
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wmhl^  to  produce  any  distinct  train  of  pbvaical  signs  by  experimen- 
Lal  txclusion  of  the  auricuL »-veutricular  oritice.  This  observer  fuund 
ihski  tL^  iutnuluction  of  small  rubber  balLs  which  could  be  expanded 
into  balluuuH  iu  the  orifice  on  the  left  side,  or  even  tlie  introduction 
uf  tt  Uiick  sound,  failed  to  produce  auv  distinct  murmur  even  In  a 
Leart.  whereas  in  a  condition  of  disease  mitral  stenosis  is 
Attendee]  with  distinct  murmurs  and  often  with  distinct  and 
kble  thrilL  This  fact  is  urge*l  as  an  objection  to  the  schematic 
rspreseututirn  *if  syniphims  in  oonnect'on  with  the  right  heart.  In 
tlisa  f^preseutatiou  a  bruit  should  be  heard  iu  the  greatest  intensity 
auiler  or  to  the  right  of  tlie  eusiform  cartiljige,  or  iu  the  fifth  or 
sixth  intercostal  space,  to  the  right  of  the  sternum,  and  should  be 
dinstnliti  or  immediately  presysUtlic,  jis  in  the  case  of  the  similar 
lesioD  of  the  mitral  valves. 

A  pure  stenosis  develops  no  hyi>ertropliy  of  the  right  ventricle, 
which  is  found  rather  in  a  state  of  atrophy.  Increase  of  dulness 
maj,  however,  be  distinctly  recognizeil  in  tiie  neighborhood  of  the 
riKhi  auricle,  which  is  distended  in  extreme  degree. 

Tho  prominent  general  symi>toms  are  those  of  extreme  stasis  of 
blood.  Dyspnoea  is  more  or  less  continuous,  and  is  often  extreme, 
icks  of  cartliac  asthma  are  frequent.  There  is  e\*idence  of  cya- 
ic  iDdnmtion  of  the  liver,  spleen,  and  kidneys,  with  a  sub-icteric 
tint,  which  is  sometimes  increased  to  a  distinct  jaundice,  with  ascites 
of  obstruction  of  the  liver,  with  oliguria  and  alhumiu- 
dve  of  stasis  in  the  kidney,  hel>etude,  headache,  mental 
ooafoHion,  and  light  delirium,  the  result  of  insufficient  blood  supply 
tb^  brain  and  of  light  urnamic  iKiisouing.  The  surface  is  usually 
d  and  more  t>r  less  cyanotic. 

The  prognosis  is  unfavorable.     Tricuspid  stenosis  is  found  iu  cou- 
with  congeuibd  lesion  or  with  extensive  infection  of  other 
which  has  already  exhausted  the  heart 
The  trtnhne/it  is  that  of  heart  failure  as  described  in  connection 
vith  other  leeions  or  detailed  under  the  general  treatment  of  valvulor 
FectioQa. 

Pulmonary  Insutficiency. 


lamficiency  of  the  pulmonary  valves  is  rare,  though  not  so  ex- 

tmnolv  rare  as  stenosis  of  the  tricu&ind  valves.     One  of  the  first 

was  recorded  by  Che  vers  <1S42),  and  the  condition  luis  Ijoeu 

npeatedly  descriWd  by  Frerichs.  Stokes,  Litten,  Grawitz,  and 

llari^.     Gerhard  t  <1K1)2)  collected  the  reimrts  of  twenty -nine  auto  p- 

•  from  thf«  lit<^nitnre. 

Inaofiiciesoy  of  the  pulmonary  valves  is  the  condition  iu  which 
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the  valve  fails  to  close  the  orifice  and  blood  regorgitatea  from  the 
pulnnjuiiry  artery  into  the  right  ventricle. 

Etutl(Mjy, — The  comlitiou  is  most  frequently  congenital  aud  in 
found  in  aBB<x'iatiou  with  stenosis  of  the  pulmonary  valves  or  with 
other  congeuiUl  auoioalies.  Among  the  most  fre<iuent  of  these  au< lui- 
alies  is  a  change  in  the  number  fif  valves.  8ometiines  but  two 
valves  are  seen  and  they  fail  to  close  the  orifice.  Sometimes  them 
are  supernumerary  valves  and  some  of  th(^e  valvt^  fail.  In  nth<»r 
oases  there  has  been  noticed  pereistence  of  the  foramen  ovale  or  of 
the  ductus  arteriosus,  perforation  of  the  iuten'eutricular  septum, 
etc.  In  nearly  all  cases  the  condition  is  found  conjoined  with  lesions 
of  other  valves,  and  often  with  stenosis  of  the  same  valves.  All  the 
congenital  cai^es  are  found  in  association  with  stenosis. 

The  acquired  cases  are  due  t(j  endocarditis  in  conser|uence  of 
rheumatism  or  other  infe<*tiou.  Sometiraea  the  valves  are  perfectly 
sound  but  the  ori£oe  is  dilated  so  that  the  condition  is  that  of  rela- 
tive insufticiency.  The  cause  in  these  cAses  is  usmilly  an  arterioscle- 
rosis which  j^rmluces  dilatation  of  the  pulmonary  artery,  and  Ibo 
cause  of  the  arteriosclerosis  is  f«»r  the  most  part  sy]}hilis.  In  rare 
cases  pulmonary  insuificiency  has  been  ascribed  to  trauma. 

Bane  found  the  condition  at  every  age,  with  the  maximum  fre- 
qnency  between  eighteen  and  thirty -four  years. 

Morhui  Anntotny. — The  lesions  are  of  the  same  character  as  in  the 
case  of  the  at>rtic  valves.  The  ))rix'es8  f>f  eud<icartlitis  thickens  and 
stifl'eus  the  valves;  segments  become  agi^lutiuated  to  the  wall  of  the 
artery,  or*a<ijoining  valves  may  l>e^;ome  adherent.  The  changes  of 
atheroma  are  sometimes  observed,  and  molecular  necrosis  may  bring 
about  the  same  destruction  of  tissue  with  the  production  of  aneurysm 
and  nipture  or  with  detachment  of  valves  from  their  base.  Thod 
V.  Wahl  reported  ti  case  of  nearly  entire  destruction  by  acute  endo- 
cAnlitis,  and  Bernhardt  observed  distinct  cases  of  rupture  as  the  re- 
suit  of  trauma  from  violent  effort,  assumed  to  be  fn)m  severe  cough. 
Such  a  rupture  implies,  of  course,  a  pre-existent  destruction  or  partial 
destruction  of  the  tissue  of  the  valve.  Schwalbe  rei.H»rted  two  cases 
of  chronic  endocarditis  and  one  case  of  syphilitic  affection  of  the  pul- 
monary valves.  Tlie  first  ca.ne  was  probably  due  to  a  cnngenit>il  d<*- 
fect  of  the  valves  wliich  made  of  them  a  /oc»w  minoris  reitlaifenfitp  for  the 
eudoctirditic  pnjcess.  In  the  first  case,  in  a  woman  ageil  sixty -eight, 
the  right  pulmonary  valve  was  markedly  shrunken  and  thirkem»d. 
The  second  case  was  that  of  a  man,  aged  sixty-four,  who  dietl  of  senile 
gangrene.  The  left  pulmonary  valve  was  present  only  as  a  rudi- 
ment. Its  left  border  was  adherent  to  the  pulmonary  wall,  the  right 
was  free  but  furnished  only  u  very  mirrow  passage.    The  riglit  vea- 
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Qortnnl  id  both  oases.  The  case  of  syphilitic  affection  was 
of  the  oouuH  puliiionalis  with  destructiiju  of  a  pulmonary 
ra]ir«.  Three  yellow  gnmmata.  whose  character  was  established  by 
Virchow,  of  the  size  of  a  pea,  wei*e  found  in  the  region  of  one  pul- 
Biotiury  \-alve,  which  was  present  only  as  a  whitish  cord.  In  the 
nei|$hborho<i<]  of  this  oicatri:x  there  were  seven  guiuuiuta  from  the  size 
of  M  millet  seed  to  that  of  a  j^a;  further,  a  small  ^iimma  in  the  ante- 
or  xmiiuouary  valve,  and  n  large  one  iii  the  wall  of  the  vesKel  at  the 
of  the  left  valve.  Both  valves  were  much  fenestrated  at  the 
er.  Chevers,  Benmlikt,  and  Bristowe  reported  c/»ses  of  athe- 
of  the  walls  of  the  artery  as  the  cause  of  the  condition,  and 
found  in  more  than  half  the  cases  contraction  at  the  pnlmonary 
Stokes  and  Goarond  desoriheil  cases  of  rehitive  insufficiency 
iizn  aim  pie  dilatation. 
Sytitptomn. — The  general  symptoms  are  thiwje  which  mark  an 
rated  case  of  heart  lesion.  The  condition  cannot  lonj;  remain 
t  Imt  must  H(Mju  reveal  itself  by  defective  nutrition,  insufficient 
tion  of  the  lilood,  with  dysj^ncea  and  cyanosis. 
As  extra  work  is  thrown  upon  the  right  vi^ntricle  by  the  regurgita- 
of  blood  from  the  pulmonary  artery,  the  right  ventricle  under- 
by|)ertrofiliy  and  may  thus  suffice  for  u  time  to  overcome  the 
The  right  ventricle  gets,  however,  nr*  assistance  in  this 
k,  and  sooner  or  later  begins  to  tiag  in  its  force.  Cases  of  pul- 
fy  insufficiency  aiv  therefore  distinguished  by  the  early  occur- 
of  affections  of  the  lungs,  which  art?  esi>ecially  manifest  in 
hal  symptcimH  and  hemorrhage.  Frerichs  emphasized  the  fre- 
quency of  tuberculttsis  in  this  lesion.  The  modem  tendency  is  to 
MicriN>  this  affection  rather  t^i  the  complicating  pulmonary  stenosis. 
Physical  Si^jtiti. — The  hypertTo|>y  of  the  right  ventricle  makes 
hsi*lf  manifest  by  duluess,  which  reiiches  to  and  lieyond  the  right 
bt>rder  of  the  sternnm,  also  by  dislocation  of  tlie  apex  somewhat  to 
Hbm  left*  und  by  distinct  systolic  pulsation  in  the  ei)igaKtrium  and  in 
neoD&d  left  intercostal  space. 

The  regurgitation  of  bliKid  is  marked  also  by  a  bruit  which  is 
\  with  greatest  intensity  at  the  base  of  the  hwirt  in  the  second 
interspace,  and  whirli  is  synchronoias  with  the  diastole  or  second 
nd  of  the  heart.     Tlu*  reflux  of  Vjlood  may  make  itself  manifest  by  a 
iatinct  vibrat*>ry  thrill,  which  is  appreciated  as  a  diastolic  fremitus. 
munnnr.  ns  a  rule,  siilifltitutes  the  second  sound  entirely.     It  is 
y  «o  loud  that  it  may  l>e  heard  fiver  the  whole  heart,  even  as 
roH  th«'  a|i»*x;  and  if  the  lesion  be  conjoined  with  a  similar  lesion 
of  the  aortic  orifice,  it  is  louder  than  the  bruit  of  the  aortic  valves. 
My»iolic  bruit  heard  with  greatest  intensity  in  the  same  region 
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may  dep«ud  uikiu  a  i-Dexistout  pulmrmary  BteDosis,  or  may  tvpre- 
8ent,  as  remarked  elsewhere,  the  bruit  of  mitral  insuflioiency  propa- 
gated into  tlie  left  auricular  apjieudix,  which  iu  certain  ca^ea  ninda 
about  and  comes  to  lie  in  frout  of  the  pulmoDary  artery. 

The  bruit  of  pulmonary  luaufficieucy  is,  however,  by  no  qumuu 
always  no  intt^nse.  It  may  be  very  faiut.  It  may  vary  hIbo  in  qual- 
ity. It  has  been  oftt^u  likened  to  eacapiug  aleum.  It  may  Htrik<*  a 
musical  note. 

The  pube  at  the  wriat  is  ]>erfectly  regular.  Any  irrogularit\  ij* 
due  to  affection  of  8omo  other  valve.  The  peculiar  pulse  of  aortii: 
iosutSciency  is,  of  course,  never  seen. 

The  f/iVry//r*,sf'.s  is  based  u|>oii  the  fact  that  the  condition  is  con- 
genital aiul  is  found  uHually  in  connection  with  other  anomalies  of  the 
heart,  or  that  when  acquireil  it  occurs  iisually  as  a  sequel  to  lesions  of 
of  other  valves.  Pulmonary  insufficiency  should  show  the  increase  of 
dulness  to  the  right  and  below,  which  belongs  to  hyi>ertr<jphy  or 
dilatation  of  the  right  ventricle,  and  should  disclose  a  bruit  heard  in 
greatest  intt^nsity  at  the  base  iu  the  second  interspace  at  the  left 
border  of  the  sternum,  synchronous  with  the  tirst  sound  of  the  heart. 
The  diagnosis  becomes  easier  when  the  ventricle  stands  low  iu  the 
thorax  and  the  reflux  is  attended  by  a  distinct  palpable  thrill.  The 
early  occurrt'Uce  of  affection  of  the  lungs  and  of  the  signs  of  defective 
aeration  of  the  blood  may  sjieak  for  the  character  of  the  lesion. 

In  iuHufficioncy  of  tlie  puhiumary  valves,  (terhardt  refers  iu  differ- 
ential diagnoHis  to  the  presence  of  a  pjdi)abl»^  ]iulsiUion  of  the  right 
ventricle  between  the  ensiforni  cjirtilage  and  the  right  l»oi\ler  o(  the 
ribs;  further,  to  increase  of  the  diastolic  murmur  during  expiration. 
The  murmur  of  inspinition  in  pulmonary  valve  failures  is  low*»r  iu 
tone  on  account  of  the  lessened  ra])idity  of  the  circulation.  More- 
over, there  may  bo  heard  at  the  most  diKtant  poHsible  i>oint  from  the 
heart,  thus  laterally  at  the  right  slioulder  blade,  a  low  double  tone, 
which  may  be  appreciated  also,  though  only  iu  rare  cases,  in  aortic 
insufficiency.  At  the  same  iK>int  there  may  be  heard  iu  pnlmomiry 
iusufliciency  an  interrupted  vesicular  breathing  during  inspinition, 
the  so-called  lung  capillary  pulse.  Gerhnnlt  succeeded  in  certain 
cases  in  representing  this  pulse  of  the  lung  capillaries  graphically, 
thus  showing  the  variatiims  of  pressure  iu  the  broncho-traoheal 
column  of  air,  whereby  it  wjis  oliserved  that  the  curves  wei©  verjr 
much  more  dicrotic  than  normal. 

Pulmonary  iasuificiency  is  sepjimted  from  aortic  insufHcieney  hj 
tlie  absence  of  the  hypertrophy  of  the  left  ventricle,  which  is  so  ex- 
treme in  the  case  of  lesion  of  the  aortii?  valves,  by  the  situation  of 
the  bruit  to  the  left  of  the  sternum  iu  the  case  of  the  puliuouary 
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^^Btp,  to  the  right  of  the  steruum  in  tlie  case  of  the  aortic  valves,  and 
Mpecwll^  by  the  ffu*t  that  the  bruit  which  results  from  iusuffioiency 
ol  the  pulmouary  valves  ia  uever  pr(»|irtKnteil  iuto  the  carotid  arteries, 
•B  is  llie  ea»o  iu  the  lesion  of  the  aortic  valves.  The  auoinalies  of  the 
pulse,  the  Corrigau*  the  capillary  pulse,  etc.,  ai-e  |)eculiur  to  the 
lesion  nf  the  anrtit;  valveii. 

Aui^urysm  of  the  aorta  ia  distiuguished  by  its  systolic  bruit  aud 
irrej»ular  murmurs,  which  are  most  iuteuno  either  higher,  as  under 
%h»  notch  of  the  stenmiu,  or  further  to  the  right,  oue  or  two  iuches 
ErocD  the  right  Itoiih^r  i)f  the  sternum.  The  various  murnnirs  do  not 
90  exactly  coincide  with  the  phases  in  the  action  of  the  heart. 
Aaenrysm  usually  shows  also  duhi'^ss  over  a  greater  area,  in  the 
reKioii  of  tlie  aorta  rather  thau  of  the  right  ventricle,  aud  may  l>e 
fartljer  distiuguishetl  by  pressure  signs  iu  producing  iue<{uality  of  the 
poise,  aphonia,  dysplmgia,  and  finally  erosion  of  bone. 

T\u^  j/nnjtwfiift  is  l»ad,  chiefly  ou  account  of  the  extensive  iuvolve- 
oiotit  of  the  heart  muM(fle.  Nevertheless,  the  courne  of  the  disease 
neeil  not  be  necessarily  rapid.  The  hy|>ertn>phy  of  the  right  ven- 
tricle way  for  a  long  time  comi»ensate  the  lesion.  Unfortunate  are 
tbe  csaea  which  complicate  or  are  superimposed  upon  insufficiency 
of  the  aortic  valves,  so  that  neitlier  the  lungs  nor  the  l>ody  are 
prcii>erly  supplied  with  bio  od.  Any  intercurrent  affection  of  the 
lunipi— bronchitis,  catarrhal  pneumonia,  tubercnlosis,  etc.  — intensely 
aiqpni rates  tlie  prognosis;  hence  the  great  danger  of  measles  and 
whn*)piug  cough  in  childbof>tl. 

The  trenttnetit  should  have  special  reference  in  pn>phylaxia  to 
aroidance  of  exiKwnre  to  the  infections  of  childhood  »ind  to  the  vicis- 
sitiitleA  of  weather  which  excite  or  aggravate  a  *'cold."  The  general 
pnncipleR  of  Irentment  are  descrilied  in  counectiim  with  the  lesions 
of  other  v&lves  most  commonly  affected  in  adult  life. 

PUIJIONAKY     SfKNOBlB. 

Pulmonary  steufwia  may  be  congenital  or  ac<|uired.  Sten(»siH  of 
An  pulmonary  v;ilveH  belongs  among  the  rarest  of  actpiired  lesions, 
bat,  as  obsenvd  elsewhere,  is  the  most  frocpient  of  all  tJie  i^ongeuital 
d^/prts.  M<^t  of  th«*  cases  ther«*fore  areol)served  at  birth  or  in  early 
life,  as  the  lesion  becomes  intensified  after  birth. 

Congenita]  stenosiB  {h  uejirlv  always  associut^^d  with  other  unom- 
aKea  of  the  heart,  esjiecially  with  permanence  of  the  foramen  ovale, 
of  the  fhu'tas  arteriosus.  i>erforation  of  the  septum.  et<'.  The  fact 
tliftt  the  condition  is  found  so  often  in  connection  with  j>erforation 
ot  the  septum  is  pn^of  of  the  early  existence  of  the  inflammatory 
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process  which  produces  the  stenosis,  as  the  septum  is  closed  as  early 
as  the  end  of  the  second  month  of  foetal  life.  A  large  opening  in  the 
septum  is  evidence  of  the  existence  of  the  arrest  of  development  at  a 
very  early  period,  and  the  presence  of  a  perfect  septum  indicates  the 
production  of  the  stenosis  at  a  much  later  period  in  foetal  life. 

Acquired  stenosis,  when  it  occurs,  is  produced  by  the  general 
causes  of  valve  lesion,  especially  by  endocarditis,  but  here  only  after 
involvement  of  other  valves,  v.  Wahl  rei)orted  an  exceptional  case  of 
acute  endocarditis  attacking  the  valves  of  the  pulmonary  artery,  and 
Bozzolo  a  case  of  vegetative  endocarditis  confined  to  the  pulmonary 
valves  though  concomitant  with  a  diffuse  mural  endocarditis.  Paul, 
Woiilez,  Solomon,  Duguet,  and  Landouzy  all  reported  cases  of 
acquired  stenosis  at  the  pulmonary  orifice.  Petit  cites  further  the 
names  of  six  authorities  who  reported  separate  cases,  so  that  the 
development  of  the  lesion  in  later  life  has  now  been  abundantly 
demonstrated.  Schwalbe  further  reported  a  case  of  stenosis  produced 
by  cicatricial  myocarditis  and  syphilitic  changes  in  the  cone  of  the 
pulmonary  artery.  Tumors  in  neighboring  organs  more  frequently 
produce  stenosis  of  the  trunk  of  the  pulmonary  artery  or  some  of  its 
main  branches. 

Morbid  Anatomy, — The  valves  show  the  same  changes  as  in  the 
case  of  the  similar  lesion  in  the  aorta,  that  is,  the  segments  of  the 
valves  are  usually  found  adherent,  sometimes  forming  a  diaphragm 
which  shuts  off  the  communication  with  the  right  ventricle  save  by  a 
narrow  orifice  centrally  or  eccentrically  situated.  The  lesion  may 
vary  in  degree  from  a  complete  or  nearly  complete  occlusion  or  per- 
fect obliteration  of  the  pulmonary  artery,  to  a  slight  narrowing  which 
Hcarcply  interferes  with  the  passage  of  the  finger.  The  contraction 
is  usually  situated  at  the  level  of  the  valves.  Vimont  found  the  con- 
traction at  this  site  in  twenty-two  of  thirty-two  cases.  Where  the 
coutrnction  lies  beyond  the  valve  in  the  pulmonary  artery-,  it  is  usually 
caused  by  the  changes  of  arteriosclerosis  or  atheroma.  Elliotson 
speaks  of  cases  in  which  the  artery  would  scarcely  permit  the  passage 
of  a  quill,  and  of  other  cases  in  which  constrictions  were  found  in 
various  parts  of  its  course.  Chretien  collected  from  the  literature 
five  cases  of  acciuired  stenosis  of  the  ymlnionary  artery  above  the  ring 
of  insertion  of  the  valves  and  to  these  cases  added  a  sixth  of  his  own. 
In  the  case  of  the  author,  an  old  man,  aged  seventy-nine,  who  had 
died  suddenh',  a  cicatricial  contraction  down  to  the  size  of  a  goose- 
quill  was  found  several  centimetres  above  the  perfectly  normal  and 
competent  pulmonary  valves.  By  the  side  of  the  contraction  was  a 
small  ulcer  as  a  relic  of  the  process  which  had  caused  it.  In  rarer 
cases  the  vegetations  of  endocarditis  may  be  found  deposited  upon 
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the  sorfiuse  of  the  valves,  or  tlie  valves  themselves  may  be  thickened 
and  rolled  up  ou  their  ojgos  lus  in  the  case  of  the  aortic  valves.  The 
Aoqoired  stenosis  is  almost  uover  found  alone;  the  lesion  nearly 
Always  produces  also  an  insufficiency. 

^Sjfniptoms, — In  the  presence  of  an  obstacle  at  the  orifice  of  the 
pqlsBouary  artery,  the  riglit  ventricle  unvlerg(>eH  hypertrophy  and  the 
enlArgement  is  recognized  by  dulne^s  under  and  to  the  right  of  the 
mm,  by  a  pulsation  at  the  eingastriuni  and  slight  dislocation  of 

apex  stroke.  The  right  ventricle  in  these  cases  atjuietinies  be- 
thicker  than  the  left.     Fereol  once  found  a  thickness  of  22  mm. 

The  accumulatiou  of  blood  in  the  right  ventricle  and  right  auricle 
incretaaes  the  pressure  in  these  cavities  and  thus  tends  to  prevent  the 
tkMmre  of  the  foramen  ovale.  The  same  increase  of  blood  pressure 
WMf  aiTPst  the  development  of  the  septum  and  leave  an  orifice  of  cnni- 
anmcation  so  that  part  of  the  blood  is  dischargeil  from  the  right  to 
tbe  left  side  of  tlje  heart.  The  escape  in  this  way  relieves  the  prea- 
unr.  1  ,.  right  ventricle  but  suj^erini poses  work  ui>on  the  left  ven- 

tri'  '  ii  must  now  discharge  an  extra  amount  of  blood.     Hence 

il  is  that  the  left  ventricle  undergoes  a  certain  degree  of  hyi>ei"trophy. 
lition  is  So  often  encountered  in  yonth,  the  enlargement 
I  it  may  lie  revealed  by  simple  inspection  of  tlie  cliest,  which 

abows  a  distinct  protrusion. 

Tlje  discharge  of  the  b]oo<l  wave  is  attended  by  a  murmur  heard 
in  grrnlirsit  intensity  over  the  semilunar  valves  in  the  second  intersj>ace 
to  the  left  of  the  sternum,  and  synchronous  witli  tlie  first  sound  of 
The  murmur  is  usually  so  loud  tliat  it  may  be  heard  also 
Imck.  According  to  Paul,  the  murmur  Iwcoines  louder  in  dor- 
sal d^^ubitus  tlian  in  the  sitting  or  standing  i>osture.  It  Itecomee 
fainter  also  under  a  sustained  expiratory  effort  with  the  mouth  and 
nosKt  i-lo^ed.  When  the  patient  stands  and  during  expiration  the 
blnod  pressure  is  raised  in  the  pulmonary  artery  and  this  increased 
oImIa^^Ia  ii^  the  egress  of  blood  weakens  the  sound  of  the  soutfle.  The 
friction  of  the  blootl  column  sometimes  produces  a  fremitus  which 
vamy  be  distinctly  x>eroeived  by  palpation. 

When  the  stenosis  lies  l)eyond  the  valves  in  the  pulmonary  artery 
the  mnTmor  luay  be  heard  in  inteusity  in  the  region  of  the  hilus  of 
the  longs  in  the  l>ack  near  the  vertebral  column.     The  second  sound 

faint  or  f/iils  entirely.  In  the  j^resence  of  a  coincident  insiiffi- 
the  second  sound  is  substituted  by  a  diastolic  murmur. 

As  remarkeil  elsewhere,  the  congenital  cases  are  usually  asaoci- 
oot  only  with  defects  in  the  heart,  but  with  arrest  of  develop- 

it  of  the  wlnde  Ixnly. 

CoogeBDital  steuf^is  is  attended  with  cyanosis,  which  is  often 
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extreme,  but  the  associate  defects,  permanence  of  the  foramen  ovale 
and  of  the  ductus  arteriosus,  to  some  extent  comi)ensate  the  lesion 
by  relieving  the  right  veptricle  of  the  extra  work  imposed  upon  it. 
These  defects,  together  with  the  hypertrophy  of  the  right  ventricle, 
may  compensate  the  lesion  for  a  long  time.  Most  of  these  cases 
show  also  general  arrest  of  development  of  the  rest  of  the  body,  in- 
cluding the  intellect.  The  subject  of  pulmonary  stenosis  shows 
prominent  eyes  and  thick,  red  lips.  The  veins  of  the  neck,  chest, 
and  extremities  are  distended  and  form  a  visible  anastomosis.  The 
thorax  is  narrow,  the  precordial  region  is  prominent  and  is  agitated 
with  violence  under  the  impact  of  the  heart ;  the  abdomen  protrudes 
under  the  enlarged  liver;  there  is  defective  development  of  the  geni- 
tal organs;  the  fingers  and  toes,  strongly  cyanotic,  show  clubbed 
extremities  (drumsticks)  and  big  curved  nails.  Attacks  of  dyspnoea, 
suffocation,  haemoptysis,  epistaxis,  and  convulsions  are  not  infre- 
quent. The  subjects  of  pulmonary  stenosis  are  also  liable  to  head- 
ache, hebetude,  somnolence,  and  insomnia,  with  subjective  and  ob- 
jective sensations  of  cold.  But  there  is  much  less  tendency  to  dropsy 
than  in  other  valve  lesions. 

Pulmonary  stenosis  lias  always  been  considered  a  predisposing 
cause  of  tuberculosis  in  contrast  with  other  valve  lesions,  which  are 
said  to  confer  a  certain  degree  of  immunity.  The  attempt  has  been 
made  to  explain  these  differences  by  the  fact  of  a  defective  blood 
supply  in  cases  of  obstruction  of  the  pulmonary  artery.  Probably 
the  defective  development  of  the  whole  body,  including  hypoplasia  of 
the  lung  tissue  itself,  may  have  more  to  do  with  the  disposition  to 
these  diseases.  Contracted  apices  may  long  retain,  and  defective 
ciliary  action  may  fail  to  extnide,  the  tubercle  bacilli,  which  find 
also  a  favorable  nidus  for  development  in  consequence  of  the  defec- 
tive nutrition. 

Diofjnosis. — In  the  presence  of  a  congenital  lesion  this  is  not  diffi- 
cult. The  cyanosis,  which  is  intensified  by  either  coughing  or  cry- 
ing, and  the  increased  size  of  the  heart,  manifest  in  the  vaulting  of 
the  chest  and  more  powerful  action,  in  association  with  the  charac- 
teristic defects  of  the  body,  may  leave  little  room  for  doubt. 

Pulmonary  stenosis  must  be  separated  from  cases  of  permanent  fo- 
ramen ovale  which  may  furnish  many  of  the  same  signs,  especially  the 
cyanosis.  The  distinction  is  important  because  the  permanent  fora- 
men ovale  is  not  incompatible  with  long  life,  and  is,  therefore,  a  much 
less  serious  lesion.  The  signs  of  pulmonary  stenosis  are  usually 
more  grave,  especially  is  the  dyspnoea  much  more  severe.  Moreover, 
the  permanent  foramen  would  fail  to  show  the  physical  signs  of  pul- 
monary stenosis:  hypertrophy  and  dilatation,  fremitus  and  murmur. 
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Tbe  diiiKUOAis  i.4  more  <HflicnU  iu  the  aivjuired  cases.  The  region 
of  the  pahnomiTy  valves  is  famous  for  the  number  and  variety  nf  its 
munnnrs.  Guit^ras  distinguishes  this  region  as  "romantic"  in  this 
nogard.  Diastoliu  muruiurs  more  diHtinctly  refer  to  organic  lesion 
of  ih^  puliuonjkry  valves.  Systolic  njunuurs  arise  from  many  causes 
Luywuudent  of  valve  lesion.  The  frequency  of  mui'niui-H  in  this 
H|H|  has  be^^n  ascribed  tu  the  close  ap]>osition  of  the  pulmonary 
uiery  to  tJie  wall  of  the  thorax  and  the  facility  of  compression  of  the 
deluttte  wall  of  the  vessel  by  light  pressure.  An  accideutid  murmur 
tft  often  beard  in  young  strong  peo]de  in  the  region  uf  the  pulnjouary 
mWe.  Moritz  finds  in  this  case  a  systolic  murmur  which  is  longer 
in  expiration  and  which  has  usually  been  referred  to  compression  of 
th*?  pnbiMtuary  iirtery  by  mediastiual  gland  tumors.  This  author 
encountereii  the  condition  in  two  young,  perfectly  healthy  men  in 
whf>ni  the  murmur  disnpj>eaTed  entirely  in  insitiration,  but  was  very 
kMid  ilk  forcible  expiration.  The  following  conditions,  he  finds,  are 
nec<?«sary  to  tlie  development  of  it:  A  ilafc,  very  elastic  thorax,  thin 
spring;)'  rilw*,  expansible  lungs  which  withdraw  themselves  from  the 
hrAft  dnriug  expiration  so  that  a  large  surface  of  the  heart  being  un- 
cuvere^l  ija  api>osed  to  the  thorax;  a  large  excitable  heart;  strong 
rt|k«|^flanacles.  Under  these  conditions  the  puLmouar\  artery  is  com- 
mHU  b>  the  wall  of  the  chest  during  expiration  and  a  murmur  is 
dnveK>|ied  in  this  way  in  the  entire  absence  of  any  abnormality.  Of 
eoiirts«*  tumors  and  infiltrations  may  produce  the  same  effect.  The 
indoaucf!  of  respiration  by  increasing  the  blood  wave  may  also  fur- 
nish favorable  conditions  for  vibrations  (Kosonbach).  It  is  only  in 
tb«  rarait  cases  that  a  murmur  imlicntes  a  lesion  of  the  pulmonary 
Talrai.  and  the  <liaguo«is  may  be  justified  only  when  tLere  is  i*Gason 
f#>r  llje  le«ioD  in  the  preexistence  or  coexistence  of  other  valve  lesions, 
and  when  the  physical  signs  array  themselves  in  f)rder.  Claisse  re- 
|Htrt^><i  a  case  in  which  a  group  of  tu1>eronlous  lymph  glands  Ix^hind 
the  fttcmuni  was  the  cause  of  a  systolic  murmur  which  had  been 
«rr«ineonsly  considered  as  a  stenosis  of  the  pulmonary  orifice. 

Cyanosis  alone  by  no  moans  of  necessity  indicates  pulmf>narj' 
Mt^nofisa,  as  tliis  symptom  may  occur  in  any  lesion  of  the  heart,  and 
tbe  rarinns  ilefects  of  develo])n)ent  may  also  be  found  in  counectii»n 
with  other  lesions  or  in  the  entire  absence  of  affection  of  the  heart, 
Ml  in  mngonital  anomalies  of  the  lungs,  early  emphysema,  asthma, 
Mc  It  is  needless  to  state  that  cases  of  pulmonary  stenosis  may 
■bow  no  dpfi*<'t  in  development  and  no  cyan»>HiH  whatever  throughout 
the  wlnile  course  of  tiie  disease.  The  differences  which  exist  in  dif- 
ferent individuals  are  extreme  in  this  regard  and  are  expbiiueil  with 
difKrnltv  on  anatomic^d  grounds. 
Vou  IV- -1» 
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The  prognoeiA  is  bad,  but  depends  upon  tbeexiBtence  of  the  lesion, 
the  character  of  the  coiuplicationB  with  other  valves,  and  the  condi- 
tion of  the  heai't  muscle,  together  with  the  genend  nutrition  or  devel- 
opment of  the  body.  As  a  rule,  patients  affected  with  polmonAr? 
stenosis  do  not  survive  adolescence,  and  only  the  most  exceptional 
cases  rearh  maturity  and  old  a^e,  D<*uth  occMirs  innHt  fre<|uently  in 
some  attack  of  cardiac  asthma  or  convulsion;  or  the  patient  suffers 
the  slow  marasmus  of  catarrhal  pneumonia  and  tuberculosis.  It  is 
questionable  if  any  comfort  can  be  given  to  the  patient  on  account  of 
an  easier  compousation  through  a  coexistent  defe**t  in  the  septum  of 
the  auricles  or  ventricles. 

The  |)rogno8is  and  trojitment  of  ))ulmonary  stenosis  have  been 
studied  in  detail  in  the  section  on  Congenital  Anomalies. 

Combined  Valve  liesions. 


The  various  lesions  of  the  valves  may  be  associated  in  every  kind 
of  combination.  This  association  is  usually  a  sequence,  as  one  valve 
after  another  is  affected  in  the  course  of  the  original  and  origiuating 
malady,  or  more  fi^equently  in  the  course  of  relapses,  recurrences,  or 
subsecjuent  attacks.  As  already  frequently  remarked,  it  is  rare  that 
a  lesion  ao  affects  a  valve  as  to  disturb  the  function  in  only  one  way — 
that  is,  it  is  rare  to  hnd  an  absolutely  pure  insufHciency  or  stenosis. 
The  same  lesion  pnxluces  both  conditions,  l>ut  in  varying  degn^e,  jh> 
thai  one  or  the  other  disturbancu  I)redomiuat*^s.  The  rule  is.  tJ»e 
more  distinct  the  insufficiency  the  more  indistinct  the  stenosis,  and 
viW'  vtrsti.  In  a  general  way  it  may  1^  said  thnt  iiisufficienciefl  more 
£re<iuently  than  stenoses  exist  alone,  /.c,  an  insufficiency  may  be 
pure,  but  an  obstruction  nearly  always  implies  the  coexistence  to 
some  degree  of  I'egurgit/ition. 

St)metimeM  the  disease  spreads  by  contiguity  of  structure.  Thus 
the  aortic  valves  may  become  affected  from  the  aortic  side  of  the 
mitral  valves.  So  tlie  process  of  atheroma  may  extend  frf)m  the 
aortic  valves  to  affect  the  mitral  valves.  When  the  mitral  valves  are 
oloeed  the  distance  between  the  two  sets  of  valves  is  not  great. 
Sometimes  the  valves  are  affected  by  their  physiological  connection. 
Thus  insufficiency  or  stenosis  of  the  mitral  valve  leads  in  the  (bourse 
of  time  to  insufficiency  of  the  tricuspid  valve.  An  aortic  or  pulmo- 
nary insuffloien<'y,  by  leading  tiually  to  dilatation  of  the  left  and  right 
ventricle,  will  eventually  bring  about  relative  insufficiency  of  the 
mitral  and  tricuspid  valves.  Stenosis  at  the  aortic  and  pnlmonarr 
orifioeB  may  bring  about  relative  insufficiency  of  the  mitral  and  trictw- 
pid  valves.     Stenosis  at  the  aortic  and  pulmonary  orifices  may  brii 
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tbe  mme  relative  insiifficieney  even  sooner,  in  coDse*iuence  of 
eadter  exLauAtion  of  the  heart  under  the  processes  of  arterio- 


Bnt  aside  from  these  combinations  of  organic  lenione  with  rela- 
tive insufficiency,  Kr*^'«t  cnuti(»n  shnuld  l>e  exercised  in  the  diagnosis 
of  cvinibintnl  lesious.     Notwithstanding  the  apjiarent  eviclence  to  the 
>,  at  tlie  autopsv  tliore  is  usually  revealed  an  affection  of  but 
iset  of  valves,  and  the  confusing  symptomatology  is  found  to  be 
due  to  relative  insufficieucy. 

LssUFFICIEKCnf  AND    StENOHIS  OF  THE  MrTRAL  VaLVE. 

ficiency  of  the  mitral  valve  with  stenosis  at  the  left  auricula- 
'^mlricaiar  orifice  constitutes  the  most  fref^ueut  of  the  coujoiue<l 
lanaoB.  As  a  rule,  the  insufticiency  predominates.  In  much  rarer 
caoon  the  stenosis  is  the  larger  lesion.  In  these  cases  the  condition 
ia  difttinguiflhed  by  the  more  rapid  dilatation  of  the  left  auricle, 
more  intense  accentuation  of  tlie  puhnonary  valve  sound,  which  may 
6«en  bo  rednplicateil,  and  by  the  speedier  development  of  hyper- 
trophy and  dilatation  of  the  right  ventricle.  Auscultation  reveals  a 
_    pvc^ystoiic  (or  diastolic)  as  well  as  a  systolic  murmur,  both  heard  in 

■  Kxeatesfc  intensity  at  the  apex  of  the  heart.     The  progress  of  the 

■  djooano  lA  more  rapid  in  every  way,  as  the  condition  partakes  of  the 
W  smver  lesion,  to  wit,  the  stenosis  at  the  left  oritice. 

■J 


IXSUmCIENCY  AND   ttXENOSW  OF   THE    AORTlC    VaLVE. 


The  sjime  qualifications  ix*rtain  to  ol»rttnictive  lesions  in  i-egard  to 
irritation  at  the  aoilic  oritice  as  in  the  case  of  the  auriculo-ven- 
tncnlor  orifice— that  ia,  the  lesions  are  not  always  pure.  Bnt  insufti- 
rioDcy  of  the  aortic  valves  is  fotnid  much  more  fre<|uently  ahme  than 

»»  that  of  the  mitral  valve.  It  is  known,  however,  that  the  con- 
illtioiw  may  coincide  and  one  or  the  other  may  not  be  recognized. 
Tkta  ia  esjiecially  true  in  the  CAse  of  insufficiency.  As  Gnttmann  has 
alnMidy  |»ointed  out.  in  aortic  stemwis  of  high  degree  the  diastolic 
mnnunr  may  Im?  entirely  absent.  A  predominant  insufficiency  may 
also  conceal  a  ligbt  degree  of  stenosis.  Moreover,  a  syhtolic  mur- 
Bmr  in  the  region  •>f  the  aortic  valve  may  de|>eud,  not  upon  a  steno- 
in»,  but  np<^in  endartoritic  changes  in  tlie  ascending  aorta.  In  the 
eoQJoined  lesion  the  pulse  sliows  the  combined  characteristics,  t!»e 
nudl,  Uaril,  wiry  pulse  of  stenosis  with  the  bounding  character  of 
i]wafllinea>cy.  Tlie  donble  lesion  is  disclosed  by  a  double  murmur, 
•jrslnlic  am!  diast^^ilic,  both  heard  in  greatest  iuteusity  at  the  base 
odbe  lieui. 
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Stenosis  of  the  Mitral  Valve  with  iNSUFFioiENoy  of  the 
Aortic  Valve. 

This  combination  is  not  infrequent,  and  is  found  in  connection 
with  the  great  hypertrophy  of  the  left  ventricle,  which  makes  itself 
manifest  by  the  increased  impact  of  the  whole  heart,  and  by  the 
presence  of  two  murmurs,  both  coincident  with  the  systole,  one 
heard  in  greatest  intensity  at  the  apex  and  the  other  at  the  base. 
A.  n.  Smith  has  modified  the  double  Oammann  stethoscope,  with 
separable  chest  pieces,  one  of  which  might  be  applied  at  the  apex  and 
the  other  at  the  base,  so  that  variations  of  intensity  in  the  sound  at 
these  regions  may  be  simultaneously  appreciated.  Such  an  instru- 
ment may  furnish  valuable  evidence,  but  could  give  positive  informa- 
tion only  in  those  cases  where  the  acuity  of  hearing  was  exactly  the 
same  in  both  ears,  which  is  seldom  the  case. 

Stenosis  of  the  Aortic  Valve  with  Insufficiency  of  the  Mitral 

Valve. 

This  combination,  which  is  quite  uncommon,  would  be  ref  ealed  by 
a  lesser  degree  of  hypertrophy  of  the  left  ventricle,  by  a  predominant 
dilatation  of  the  left  auricle  and  hypertrophy  of  the  right  ventri- 
cle, and  by  the  existence  of  two  bruits,  both  systolic,  one  heard  in 
greatest  intensity  at  the  apex,  the  other  at  the  base,  in  the  second 
interspace  to  the  right  of  the  sternum. 

Insufficiency  of  Both  Mitral  and  Aortic  Valves. 

In  this  combination  the  aortic  valves  are  most  frequently  affected 
with  endocarditis,  while  the  mitral  valves  are  only  relatively  insuffi- 
cient. The  left  ventricle  is  usually  found  in  a  state  of  hypertrophy 
or  dilatation.  There  are  two  murmurs:  one  is  heard  in  greatest  in- 
tensity at  the  apex,  synchronous  with  the  first  sound  of  the  heart, 
in  consequence  of  the  insufficiency  of  the  mitral  valve ;  and  the  other 
is  heard  in  greatest  intensity  at  the  base,  synchronous  with  the  sec- 
ond sound,  in  consequence  of  insufficiency  of  the  aortic  valves.  As 
systolic  murmurs  are  so  frequent,  the  diagnosis  of  a  double  lesion  of 
this  character  may  not  be  justified  except  in  the  presence  of  accentu- 
ation of  the  pulmonary  valve  sound.  Botkin,  Saundby,  and  Timo- 
fejew  have  all  remarked  upon  the  fact  that  the  murmur  of  aortic  in- 
sufficiency may  be  entirely  absent  when  the  mitral  insufficiency  is 
extreme. 
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&rEK0Bi8  OF  Both  Mitral  and  Aobtic  Valteb. 

Lncions  wliicb  y»ro4liice  au  obstruction  at  the  uortic  oritioo  and  left 
icuJo-veutricular  orilice  are  rai'e.  lu  Hiuh  a  case  the  initial  ate- 
oosts  is  iuilitiLted  bv  the  rapid  dilatatiou  of  the  left  auricle,  with  the 
prominent  aifoiH  of  pulniouary  stasis,  while  the  aortic  stenosis  is 
&bowu  in  the  defeitive  bhiod  supply  to  the  various  ur^aus,  es|)ecially 
to  the  bmin  and  kidjievH.  There  is,  in  consequence  of  mitral  sbeno- 
as,  Lvjjertrophv  and  dihitJition  j)f  the  right  ventrit'le,  and  in  conse- 
qiieDce  of  the  aortic  stenosis  some  degree  of  hypertrophy  in  tlie  left 
renlricle.  There  are  also  two  murmurs:  that  of  mitral  HU^uosia, 
lystolic  or  diastolic,  hoard  in  greatest  intensity  at  the  a7>ex ;  and 
of  aortic  sten()sis,  lieard  iu  greatest  intensity  at  the  base  and 
srnrhronouB  with  the  first  sound  of  the  heart. 


Benidefl  thnw  comhinatinns  of  %'alTe  lesions  of  the  left  side  of  the 
b«Art,  there  may  be  coexistent  affection  of  the  valves  upon  the  right 
of  the  heart.  As  repeatedly  remarked,  the  organic  valve  affec- 
npon  the  right  side  of  the  heart  belong  chietly  to  uterine  life. 
Th<«  prftctitiouer  will  therefore  make  a  diagnosis  of  organic  defec^t  of 
pid  or  imlmonary  valves  only  with  the  most  extreme  cau- 
resene.  80  far  as  the  right  side  of  the  heart  is  concerned, 
the  cnnditiim  most  fre(|uently  eucouutennl  is  a  relative  insufiiciency 
nf  thr  tricuspid  valves,  which  iiiuy  occur  iu  connection  with  any 
lesiou  of  the  heart,  but  is  found  most  frequently  in  association  with 
Affoction  of  the  mitral  valve. 

TbiCCSPID  biSlTFFlCIKNCY  WmB  LeMONS  OF  THE  Mmtu-  \al\v^, 

losafficienoy  of  the  tricuspid  orifice  occurs  iu  connection  with 
baCh  lesiotm  of  the  mitral  valve,  most  frequently  in  connection  with 
iiucafteie3ic>t  because  insufficiency  is  the  most  frequent  lesion,  bat 
most  npitily  with  stenosis.  In  addition  to  the  signs  indicative 
of  the  affectir»u  of  tht?  mitial  valve,  ti'icusj>id  insufficiency  is  indi- 
oUmlt  M  stated,  by  tiie  rapid  increase  of  dnlnesa  to  the  right  of  the 
■I*  I  atvounl  of  dilatation  of  the  right  auricle,  as  well  as  of  the 

riyt:  i«"le,  by  th»'  signs  of  general  stasis,  dropsy,  and  cyanosis. 

The  murmar  of  tricuspid  insufliciency  may  be  distinguished  from 
tiui  of  '  stenosis  by  the  periixl  of  it«  otvurrence,  as  that  of 

aitiml  -  IS  presystolic  or  diastolic:  but  the  murmur  of  tricos- 

(lid   ittinifficiency  (^annot  be  separated   from   that  of  mitral  insufii- 
,  which  it  really  only  intensifies  or  prolongs.     The  diagnosis 
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is  then  eetablished  by  the  Higus  of  venous  stasia,  by  the  veuoua  pulse 
in  the  Deck,  by  the  liver  pulse,  etc. 

TRICCSPn)   iNSlIFFICIENfT  WITH   InrUFFICIEKCY  OF  TUB  AoRTIC  VaLVBBl 

This  combination  is  much  less  frecjueut  because  of  the  predomi- 
nant and  suHiaiued  hypertrophy  of  the  left  venh'icle,  which  coui^ieu- 
sates  the  lesion  of  the  aortic  valves.  AVhen  it  occurs,  however,  it 
may  be  recognized  by  the  coujuuetiou  of  symptoms  which  belong  to 
the  two  couditious.  Thus  the  aortic  iusutficiency  is  distiuguisbed 
by  the  great  ii.vi>ertrophy  of  the  left  ventricle  and  j»owerful  im{Miot 
of  tlie  heart,  also  Ijv  the  peculiar  "pistol-shot"  pulse  and  by  tbd 
capillary  pulfio  with  the  double  tones  and  murmurs  in  the  crura] 
arteries;  wlu'reas,  to  the  tricuspid  iuHufticicucy  In^Ioug  the  siguH  of 
venous  stasis  and  interfereuce  with  circulati<^>u  in  the  lungs,  c>'Htiosii», 
aud  dropsy. 

Tkicuspid  Stenosis  Combined  wna  (>rnEit  V.avE  Lesions. 

This  combination,  though  rare,  occurs  most  fretjuently  in  connect 
tion  with  steiKmis  at  the  mitral  orifice.  Trtfkaki  remarked  niwm  this 
freciuency  of  the  simultaneous  occun*ence  of  mitral  stenosis  and  tri- 
cuspid Ht*^u<>siH.  In  the  collection  of  combined  lesions  by  Leudet, 
this  couditiou  was  obsen'ed  in  seven-eighths  of  the  cases. 


>me- 
u  <^^ 

ubM 


That  these  various  combinati^ins  do  occur,  aud  that  they  are  som^ 
times  accurately  diagnosticated  in  life,  ma.v  be  seen  in  die  cttiitiou 
a  few  cases  from  competent  authorities.     Thus: 

Maximowitsch  described  the  history  and  pictured  the  p 
curves  with  cardiograms  of  four  cases  affected  with  mitial  steu 
and  iiisutticiency  aud  aortic  stenoais  and  iusufficieucy.  In  all  four 
cases  the  complication,  diagnosticated  during  life,  was  confirmeil  by 
section.  The  diagnosis  was  Iwisod  upou  the  disseminated  murmuta 
about  the  heart  synchronous  with  the  sounds  or  substituting  the 
Bonnds.  the  hyitertrophv  of  both  valves  of  the  heart,  arhythmia  of 
the  pulse,  whose  individual  waves  resembled  the  pulsus  celer,  and 
absence  of  other  comjilications.  Von  Ziemssen  reported  a  case  of 
iusufliciency  and  steuosis  of  the  aortic  with  iusnflRciency  and  stenosis  of 
the  mitral  valve;  Barr  a  case  of  aortic  and  mitral  stenosis  with  large 
calcareous  mass  in  the  posterior  cups  of  the  mitral  valve  and  with 
commencing  stenosis  of  the  tricuspid  orifice;  Bellingham  a  case  of 
cril)riform  condition  of  the  a»irtic  and  pulmonary  valves;  Hayden 
aud  Horrocka  a  case  of  incom]>etent  mitral  and  tricuspid  steuosia; 
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Irrine  a  case  of  mitral  and  tricuspid  stenosis;  Lepine  a  case  of  ex- 
treme c^atractiou  of  the  right  auricula-ventricular  orifice  coincident 
with  an  extreme  coarctation  of  the  left  auriculo-Tentncular  orifice; 
CarzingtoD  a  case  of  mitral  uud  tricuspid  stenosis  with  concurrent 
disease  of  the  aortic  valves;  Clinton  a  case  of  ossitioation  of  tlie 
mitral  and  aortic  valves  with  induration  of  the  tricuspid  valve,  and 
hypertrophy  uud  dilatation  of  both  auricles,  while  the  ventricles  were 
woQud.  Middletou,  Thatcher,  and  Dmmmond  described  each  a  case 
of  oitreme  tricuspid  steuijsia  in  connection  with  stenosis  at  the  aortic 
ami  luitral  oritices.  In  the  cuso  of  Middletou  it  was  remarkable  that 
stasis  in  the  lungs  was  entirely  absent,  notwithstanding  the  grave 
dialurhance  of  compensation.  The  explanution  was  found  in  the  fact 
rercAlixl  U[m>ii  aiitopsy  that  the  tricuspid  oritice  was  chnug^d  to  a 
roQiul  o|>eniug  two  inches  in  circumference.  In  the  case  of  Drum- 
mottd  there  were  no  symptoms  which  could  be  referred  to  implication 
ol  the  tricuspid  valve  other  than  the  fact  that  the  presystolic  murmur 
of  mitral  stenosis  could  be  heard  further  to  the  right  than  usual. 
Trekaki  demonstrated  to  the  Paris  Anatomical  Society  the  heart 
of  a  tweuty-4*ix-year-old  woman,  aflfected  with  mitral  stenosis  of  high 
dORree  and  stenosis  of  the  tricuspid  orifice.  The  left  ventricle  was 
mariwdl^  bypertrophied,  but  there  was  no  hypertrophy  in  other  i>arts 
of  the  heart.  During  life  thert^  was  oliserved  the  fremitus  cutairu 
and  a  presystolic  rale,  but  there  wjls  no  reduplication  of  the  second 
aoand.  Finally,  Grawitz  reported  the  case  of  a  man  aged  twenly- 
foar  who  had  suffered  for  five  years  with  grave  symptoms  of  stasis 
axid  Lad  shown  numerous  heart  murmurs.  The  diagnosis  had  been 
establisheil  as  stenosis  and  insuificiency  of  the  mitral  valve,  with  en- 
docanlitic  alterati<mH  in  the  aorta,  insufliciency  of  the  tricuspid  valve, 
and  steoiMsia  at  the  right  auriculo-\entricular  oritice.  The  presence 
of  u  |ial|»able  systolic  and  diastolic  fremitus  at  the  fifth  costal  junction 
CD  tlje  right  side  in  connection  with  a  very  loud  murmur  in  the  region 
of  the  tricuspid  valve,  were  the  signs  upon  which  the  diagnosis  was 
The  au^>l)fly  confirmed  the  diagnosis  in  every  resi>ect.  In 
cr  case  a  man  aged  forty-three  had  suffered  t^^'enty-two  years 
from  rheumatism  anil  mitral  iusnfiiciency,  and  stenosis  had  set  in.  In 
the  eciurae  of  time  there  develoi>od.  further,  strong  pulsation  and  dia- 
fltolio  fn*roitus  under  tlieensiform  cartilage,  which  was  referred  to  the 
tricQspid  valve.  There  could  now  l>e  heard  over  the  pulmonary  artery 
m  softsvHtolir  and  a  longwlrawn  diaat^ilic  mnrmur.  The  right  border 
also  of  the  lungs  was  depressed  and  immobile.  Inspiration  waa 
affirttfsl  in  two  to  three  ditached  efforts.  At  the  time  the  report  waa 
mad^^  the  {latient  was  still  under  treatment  and  was  in  good  general 
couditioD. 
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General  Duonohw  of  Valve  Lesions. 


The  diagnosis  of  chronic  valvular  disease  is  usually  a  matter  of 
little  difficulty.  Muny  vah^h  may  be  lateut  for  a  hjiig  time.  Thew 
cases  remain  undiagnosticuted  more  for  the  reason  that  no  symptoms 
point  to  the  hwirt.  In  other  cases  the  si^us  of  disease  refer  tli*^  prac- 
titioner rather  to  some  other  or^au,  more  esi>ecially  to  the  lau^s  or 
to  the  bruin,  stomach,  kidney,  or  utber  organ  afl'ected  by  the  distur- 
bance of  circulation  or  suffering  under  defective  nutrition.  In  the 
majority  of  cjises  the  patient  does  not  complain  of  the  heart,  and  the 
symptoms  are  not  of  the  character  which  are  commonly  believed  to 
belong  to  disease  of  the  heart.  Most  of  these  symptoms,  to  wit, 
palpitation,  pain,  and  anxiety,  belong  really  to  affe<'tion  of  other 
organs  or  are  evidence  of  disturbance  of  innervation  rather  than  of 
organic  disease  of  the  heart  itself.  Patients  who  complain  of  heart 
disease  usually  suflfer  with  some  of  tlie  neuroses.  In  the  majority 
of  CAses  the  diagnosis  is  deteniiiued,  not  by  the  subjective  sigus, 
which  are  vague  and  indistinct,  but  by  the  physical  signs,  which  ar^ 
exact  and  positive.  But  the  genetic  relati(»n  of  j)revions  affectiou 
may  lead  to  an  examination  of  the  heart  aud  thus  establish  a  diag- 
nosis. Thus  the  connection  between  rheumatism  and  heart  disease 
has  become  so  well  recognized  as  to  make  the  patient  himself  suspi- 
cious of  this  comi>lication  in  every  attack.  Very  often,  however,  tht* 
feai*s  of  the  patient  are  allaye<l  while  nevertheless  a  chronic  endo- 
carditis is  in  process  of  insidious  development.  In  the  majority  of 
cases  chronic  endm'Arditis  develops  in  this  way.  When  the  existence 
of  the  disease  is  appreciated  by  the  physician  for  the  fii-st  time,  the 
patient  is  able  to  recall,  sometimes  only  under  searching  exami- 
nation, the  previous  existence  of  an  attack  of  rheumatism,  pneu- 
monia, typhoid  fever,  intluenzti,  or  other  infection.  It  is  only  in  the 
minority  of  cases  that  the  chronic  eudm'arditis  develops  in  connec- 
tion with  a  recognized  acute  form  of  tlie  disease. 

The  diagnosis  really  rests  upon  the  physical  signs,  and  the  most 
reliance  is  placed  upou  the  enlargement  in  the  diameters  of  the  begirt, 
which  indicates  hyportropliy  or  dilatation.  Any  marked  increase  in 
the  outlines  of  the  heart  is  usually  readily  recognized.  The  clinician 
is  at  once  impressed  with  the  didness  and  flatness  in  regions  which 
should  yield  the  resonance  of  the  lungs.  But,  as  stated  and  era|)hn- 
sizod,  hypertrophy  may  be  distinct,  as  evidenoed  by  the  general 
signs,  or  as  pi-oven  on  autopsy,  and  may  fail  to  reveal  itself  under 
the  coarser  means  of  study  by  |>ercnssion.  So  much  dei>ends  ujx:»n 
the  situation  c»f  the  lungs  with  reference  to  recession  or  advance,  with 
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veferftnoe  to  iuiercalation  between  the  lieart  uud  chest,  with  reference 
aleo  to  the  degree  of  expansion  of  the  air  celln,  Htntes  of  emphysema, 
elc.  It  is  interesting,  therefore,  to  know  that  a  new  means  for  the 
detection  of  l)ypertn»j>hy  has  been  offered  in  the  more  delicikte  ap- 
preciatioD  of  the  heat  test.  Meisnuer  maintains  that  the  skin  over 
ibe  heart  is  warmer  than  that  over  the  Inn^s  (not  colder,  us  was 
claimed  by  B«'ue/ur  and  Jon^).  The  difference  may  not  be  appre- 
cilftted  by  th«ii  touch,  but  can  bo  <'learly  n^cognized  by  a  snitablo 
Appamtus,  so  that  the  limits  of  the  heart  may  be  distinctly  noted. 
Ifott!  than  this:  the  right  ventricle  gives  out  more  heat  than  the 
left,  and  Meisaner  sacceede<l  in  several  cases  in  defining  the  situa- 
tiiiti  of  the  vnntricxdar  Hef>tum  in  the  medical  cUnic  at  (Jottiuj^t'n. 
Thus  Piorry,  who  is  said  to  have  l>eeu  able  to  map  out  the  position 
of  the  placenta  on  the  wall  of  the  uterus,  is  siu*ely  surpassed  even 
in  any  dreams  that  he  might  have  entertained  regarding  the  perfec- 
tiou  «>f  percussion. 

As  the  outlook  de[)ends  really  upon  tlie  condition  of  the  heart 
nmade^  the  factor  of  utmost  importance  is  the  recognition  of  dilata- 
tiatL  Tliis  fjictor  is  usually  revealed  by  diminution  in  the  force  and 
inereaae  iu  the  frequency  of  action  of  the  heart  and  of  the  pulse. 
Canon  of  distinct  dilatation  are  alwayn  marked  by  tachycardia. 
Finftr  changes  may  he  recognized  by  alterations  in  the  Hounds  of  the 
heart.  Thus  Broadbent  RndH  that  a  relatively  aoft  first  and  relatively 
load  f*ocond  tone  at  the  apex  8i>eak  for  the  presence  of  an  hyper- 
trophy. Impurity  of  the  first  tone,  caused  uKUjdly  by  redupUca- 
tickti,  s|>eaks  for  weakening  of  the  left  ventricle  (dilatation)  which  is 
working  against  abnormal  obstruction.  Retardati(m  of  the  interval 
ta0twc«u  llie  tii*st  and  second  tones  signifies  hypertrophy.  Curtivil- 
meiii  of  tiiiH  interval  is  a  sign  of  defective  emptying  of  the  ventricle 
signiHes  dilatation. 

Th»'  stiige  of  full  c(jm(>ensation  is  indicated  by  the  fact  that,  not- 
witliAtanding  the  lesion,  the  action  of  the  heart  HuHires  for  the  wanta 
off  tlie  body.  Tliis  stage  is  coarsely  indicateil  by  the  condition  of  the 
palM.  Comjtensation  liegins  to  be  hrokeu  as  soon  as  the  blood  ]>res- 
sans  in  the  arteries  is  (lermanently  reduced.  In  the  case  of  insulh- 
demey  of  tlie  mitral  valves,  compensation  is  broken  when  the  right 
TentrioU'*  fails  to  overcome  the  dilatation  in  the  left  auricle  and  thus 
peraiitA  accumulation  in  the  auricle  and  lessens  the  <|uantity  of  blood 
to  the  ventricle  and  to  the  Jiorta;  and  in  the  case  of  insuffi- 
of  the  aortic  valves,  compensation  is  broken  when  the  left  vea- 
Irirk*  fails  to  discharge  into  the  aort^i  the  normal  amount  of  blood. 
Iu  leaioDH  of  the  triiMispid  and  puhtionary  valves  com]^>ensatioD  is 
lirok«n  when  blood  U^gins  to  accumulate  iu  the  lungs  and  in  the 
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venous  Hystem.  Liel>ennei8ter  uiakeH  a  k<^^  point  whnn  be  regards 
the  temperature  of  the  periphery  aa  a  criteriou  of  the  coap»e  or 
rapidity  of  the  circuhitiou.  The  tenijierature  of  a  fieri  pheric  part  of 
the  IkhIv,  in  cotupariRou  with  the  teiujxaature  of  the  iutorior  &Dd 
that  of  the  \icinity,  furniKheH  a  (criterion  for  tho  cirt^uiatioa,  ko  far 
aa  thin  part  is  concerued.  In  bad  caset)  of  valve  lesiou  the  surface 
is  cold  OH  u'oll  liH  blue. 

Acrideuful  MinuurH. — In  the  interpretation  of  murmnrs  the  ao- 
called  nccideutid  murmur  must  be  disposed  of  tirst.  The  accidental 
murmur  is  usually  soft  and  more  diHtiiictly  blowing.  The  accideutMl 
murmur  Ijelou^H  chietly  tu  states  of  uniemiaaud  i^chexia.  It  is  heard 
most  distinctly  over  the  base  of  the  heart  and  in  greatest  intensity  in 
the  region  of  the  pulmonary  valves;  it  correapomls  with  the  systole. 
A  diastolic  murmur  is  almost  never  awidental.  Hut  sy8t*>lic  umr- 
niurs  in  aortic  iusufticiency  are  sometimes  due  to  nmghuesse^  pro- 
duced by  arteriosclerosis  in  the  aorta  itself  in  the  entire  ul>sf^nce  of 
affeetiou  of  the  valves.  Then  there  is  no  d»nibt  also  that  diastolic 
murmurs  are  sometimes  a^ridcutjd,  that  is,  iudej>eiideut  of  valve 
lesion.  These  murmurs  may  be  heard  especially  in  the  auemic. 
Thus  Sjihli  found  diastolic  accidental  murmui*H  at  the  a|>ex  in  the 
case  of  two  women  atfected  with  |>eriiici<m8  amemia.  The  autoi^y 
dischised  no  lesion  and  it  was  seeu  that  i-elative  insufficency  could 
not  be  estal^lished,  8ahli  believed  that  these  murmurs  develojied  in 
consequence  of  L'xtreme  hydnemiaf  as  they  liecame  most  iuteuse 
toward  the  eud  of  the  disease.  On  this  aivount  the  mnnnor  ooold 
n<Jt  be  attributed  to  a  greater  increase  in  the  circulation.  The  dias- 
tolic murmur  had  also  nothing  to  do  with  the  accidentiil  syattjlic  hruti 
rfc  diabk  present  at  the  same  time.  Fui-ther,  pericarditis,  sclerotic 
8urfac*is,  or  (Mubolic  spots  on  the  pericardium  may  give  rise  to  puiv 
diastolic  murmui-s  at  the  base  of  the  heart  (Gerhardt).  Finally,  a 
diasti^lic  murmur  may  Ije  heard  in  aneurysm  of  the  aort-a. 

Moreover,  venous  murmurs  arising  in  the  veiuHof  the  neck  (SuLli) 
or  in  intrathoracic  trunks  (Duroziez)  may  Iw  conducted  to  the  heart 
and  simulate  valve  murmurs.  Ci'Oi>k  found  accidental  murmurs  in 
the  vessels  in  ol  of  l.-lIM)  poraoiis;  of  these  cases  4'2  were  venous  and 
20  arterial  murmurs.  The  majority  of  the  indinduids  were  anemic. 
and  of  the  amemic  SK)  \wir  cent,  show  murmurs  in  the  veasels. 
Hichardson  found  venous  murmurs  in  one-half  of  his  rhlorolic  pa- 
tients in  whom  the  haemoglobin  was  reduced  50  per  cent.  The  mur- 
murs were  audible  only  on  the  right  side  in  33  per  cent,  only  on  the 
left  in  6  per  cent.,  ami  on  both  sides  in  11  per  cent,  of  the  cuses- 
These  murmurs  always  diHai>pear  with  increase  of  the  hamoglobin. 
The  systolic  heart  murmur  is,  however,  more  obstinate  and  \  ields  onlv 
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wlMn  ail  th«  other  Aytuptom.s  uf  cLkimeiH  Liive  eutirely  disapi)eared. 
Aeoideiitikl  murmurs  vary  more.  They  may  be  dissipated  by  tuning 
the  mniiole  of  the  heart  or  imjiroving  the  condition  of  the  blood. 
Aadeuud  and  Jaoot-DesL'ombeH,  in  a  pri/e  essay  submitted  at  Geneva, 
describe  a  fnnctiouul  mitral  stenosis  in  nervous,  irritJtble  |>eople, 
affedeil  for  the  most  part  with  chlonvaniemia.  Thene  cases  show  a 
prfwyatolic,  sometimes  a  diastolic  murmur,  du]»licution  of  the  second 
auotiil,  presystolic  fremitus,  etc.,  in  the  entire  absence  of  endocar- 
These  authors  assume  in  explanation  of  the  condition  a  spas- 

[ic  contraction  of  the  valve  rin^  or  of  the  papillary  muscles,  which 
the  auriculo-ventricular  orifice  and  thus  produces  the  symfv 
of  mitral  stenosis.  They  rei>orted  twelve  cases  in  illustration 
tlie  condition,  and  remarked  ujion  the  fact  that  in  all  the  castas  the 
aoflcaltatory  phenomena  were  very  variable.  In  two  cases  whicli 
sQccamlied  to  other  diseases  there  was  found  more  or  less  pruuonnce*! 
cUrotac  nephritis.  At  the  same  time  it  must  be  admittetl  that  many, 
perhaps  luoHt.  accidental   murmurs  depend  ut)ou  relaxation  of  the 

iXt  muscle,  weakness  of  the  papillary  muscles,  failure  of  adjust^ 

it  ol  the  orifice,  producing  or  yiermitting  a  relative  insufficiency 
ith  refiai  of  blotKl,  and  eventually  with  some  degree  of  dilatation. 
Atypical  example  of  such  a  cause  is  seen  in  the  action  of  beri-beri 
which  quickly  poisons  tlie  heart  muscle.  Cumow  found  the  heart 
doint^iM  in  his  cases  at  the  Seaman's  Hospital  at  Greenwich  markedly 
ufecreased  to  the  lt»ft,  and  beard  murmurs  of  relative  insutliciency  dis- 
tlAcUy  audible  at  the  ax>ex  and  over  the  aortic  and  pulmonary  orifices, 
whitib  disapijeareil  Liter  under  rest  and  di^ibilis.  The  pulse  was 
iiTtgiiUr,  arhythmic,  often  120  and  more. 

The  organic  murmur  <x'curs  in  a  cjise  marked  alBO  by  hypertrophy 
and  by  accentaation  of  other  valve  sounds. 

The  true  murmur  t)f  organic  disease  stands  in  definite  relation  to 
ihe  diffen-nt  phaaes  of  the  action  of  the  heart.  In  this  way  an  endo- 
cardial murmur  may  lie  sepanittnl  from  a  pericardial  friction  sound. 
Pericarditis  may  leave  rou^h  surfaces  and  furni.sh  friction  sounds 
which  may  closely  simulate  endocardial  murmura.  Pericarditis 
witfa  effusion  is  positively  recognized  by  aspiration.  Cicatricial 
thirkpuinK  may  nmUarrasH  the  diagnosis.  It  is  obnen'ed,  however, 
llial  the  friction  snund  of  |)ericarditis  does  not  corresjmnd  so  defi- 
aitcJy  to  the  phases  of  tlie  heart's  action.  They  may  be  altered  by 
chaiM.''  '  tnre  oi  the  patient,  by  ]>re88ure  with  the  stethoscojm, 
He.  (  i  :  I'-anlial  friction  sound  from  cicatricial  thickenings  is 
woallj  ayatolic,  but  ahows  no  accontuatiou  of  the  sound  of  the  pul- 
OMMUury  vaIvm  aiKl—axide  from  effunions-  need  not  be  associated 
with  oiuuige  in  the  diameters  of  the  heart. 
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WHTTTAKER— CWEAfiES  OF  THE  HEART  XSD  PERICAftDRIC. 

Ab  may  be  readily  underatood,  Uie  natural  Hoiuids  of  tlie  heart  are 
best  appreciated  when  the  action  of  the  heart  is  bIow.  Where  the 
interval  UHw^cn  tlif*  systole  and  diaHtole  ia  very  short,  the  lirHt  aail 
second  sounds  seem  almost  to  run  togetlier.  Unnatural  8c)un«Li  or 
luuruiurs  are  likewise  easiest  appreciated  under  slow  action  of  the 
heart.  Unfortunately  in  many  oases  the  disease  which  pro<lncet»  the 
murumi's  accekrates  the  action  of  the  heart.  This  is  especially  true 
in  acute  stages  of  the  disease.  It  becomes  again  true  in  the  stage  of 
failing  comiM^usatiou,  and  Lu  tlie  last  stages  of  heart  failure  it  may  be 
entirely  iinijossiblc  to  distinguish  anything  clearly.  It  is  so  also 
with  the  regularity  of  the  action  of  the  heart.  Any  irregular  action, 
arhythmia,  adds  to  the  difficulties  of  diagnosis.  Under  sh>w  and 
reguhir  action  even  a  finable  murmur  may  be  distinctly  ma<]e  out 
Under  tumultuous  and  irreguhir  action  all  the  sounds  liecome  ood- 
fused,  and  it  is  a  fact  that  practised  ausculbitors  are  guided  in  com- 
plex cases  more  by  feeling  and  oerbiiu  acoustic  memories  tlian  b> 
any  objective  [>erception  of  conditions  of  momentary  duration 
(Vierordt). 

TliH  sitting  or  reclining  postnre  distinctly  intensities  muniiurs  by 
retarding  the  pulse.  The  ^  position  relevee"  recommended  by  Azoii- 
hiy,  is  esi>ecially  valuable  in  this  way.  In  this  ]>oHition  the  body 
lies  horizontally,  tlie  chin  is  brought  in  contact  with  the  chest,  th«* 
arms  are  held  vertically ;  the  h>w6r  extremities  are  likewise  eievatcd. 
or  at  least  the  heels  are  brought  up  to  the  i>elvi8.  This  |H>sitiou 
intensifies  heart  murmurs  in  maximum  degree  in  cAses  of  valve  lesion, 
while  it  has  no  essential  indnence  upon  chronic  myocarditis.  The 
true  j)ericardial  murmurs  aro  most  iHstinct  in  a  positinn  which  ifl 
upright  or  lightly  inclined  forward.  Gerhardt  maintains  that  niur- 
mnrs  which  are  absent  while  lying,  are  developed  while  standing,  in 
beginning  insnl^vi»nicy  of  the  aortic  vaU'ps,  while  the  reverse  is  true 
in  beginning  insutHciency  of  the  mitral  valves. 

ThfA  diagnosis  is  sometimes  esbiblished  suddenly  in  tJiepi 
of  embolism.     Thus  tliR  sudden  occurrence  of  aphasia  <»r  heiniplo| 
in  a  young  person  ]>reviou8ly  affected  with  rhemuatism,  may  leave 
little  donbt  as  to  the  nature  of  the  lesion. 

HyjM'ra^mia  of  the  retina  has  sometimes  been  olwerved  in  the 
course  of  valve  lesion.  The  ophthalmoflco]>e  shows  the  veins  dis- 
tende<l  and  dilated  in  this  condition.  Diedreich  speaks  of  the  oy*- 
uotic  retinitis  as  acc<mipanied  by  light  serous  transudation.  Gale- 
zowski  fouml  the  retina  often  covered  with  numerous  reil  points  of 
extravasated  blotxl.  Embolism  of  tlie  central  artery  of  the  retina  is 
announced  usually  suddenly  sometimes  in  consetjuence  of  fright  or 
some  mental  emotion  and  in  the  absence  of  any  \i&m  or  aigu  of  in- 
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flammadon  (Andre).  The  opbtUalmoscope  in  these  cases  shows  the 
pApilliD  aasBxuic,  while  the  arteries,  reduced  to  threads  of  extreme 
ftcDTiitv,  tnvverse  the  rcHnn  na  wliite  Hues. 

The  diagtKisis  inuy  become  dithcult  in  the  case  of  emV>olism  in 
the  longs,  where  the  symptoms  may  stmuhite  pleurisy,  pneumonia, 
litis,  or  even  tul^ercnlosis.  EmholiHm  of  a  chief  or  hiri^e  branch 
the  pnhnonary  art*»ry  reveals  itself  in  signs  of  uumiabikable  grav- 
ityt  dyapmea,  anxiety,  convulsions,  etc.  Infarction  of  smaller  ves- 
sels is  attended  by  tmiuHud  is  more  distiuctly  specified  by  the  sputum, 
which  ia  bloody  and  which  contains  blood  corpuscles  with  pigment 
eells,  aoiorphons  or  in  the  form  of  needles  or  rhombic  tables,  partly 
few  and  partly  included  iu  the  cells,  the  so-called  cells  of  heart  fail- 
am.  Th»*  condition  is  ilistinguished  from  pleurisy  by  ilie  alwence  of 
any  spatum  in  pleurisy,  and  usually  by  the  absence  in  infarction  of 
a  friciiiiu  souu<l,  which  furuiKlies  such  distiuctive  evidem-^i  of  pleu- 
riay.  CVoujKJUS  pneumonia,  which  is  the  <mly  x>ueuuionia  of  sudden 
oertimince,  is  distinguished  by  its  initial  chill,  by  its  high  tem|)era- 
tare,  and  by  its  rnuge  of  iutiltration. 

A«  tJie  imme<Liate  future  of  a  case  depends  really  upon  the  contli- 
dtn  r>f  the  heart  muscle,  the  factor  of  supreme  importance  is  tlie 
jeoQgnition  of  the  disturbance  c^f  com[>enHation.  As  so  often  re- 
msrked,  it  is  of  far  more  value  to  know  tlie  condition  of  the  heart 
Booaclcp  than  to  be  able  to  locate  exactly,  or  even  determine  the 
0Steiit  of,  a  lesirm  of  the  valves.  Ah  will  l>e  seen,  nK>st  cases  remain 
stationary  lor  a  long  time,  for  mouths  <ir  even  yeai-s;  many  cases  for 
flren  decadea  of  years;  sometimes  the  symptoms  are  so  latent  that 
Um  dlMAAe  is  concealed.  But  in  all  cases  the  lesion  is  revealed 
•ociDBr  (»r  later  by  the  condition  of  the  heart  muscle.  The  heart 
mnst,  under  all  circumstances,  continue  to  do  its  work,  and  whether 
irff  or  less  will  dei>eud  u]>ou  the  surroundings  itf  the  patient,  the 
of  the  individual,  the  strength  of  the  will,  etc.  The  heart 
sle  draws  more  and  more  upon  its  reserve  forc«.  Age  advances, 
\y  1h*  int**rcurrent  disease.  Any  disease  of  any  organ  makes 
extra  demand  u|>ou  the  heart,  but  these  demamls  are  es]>ecially  felt 
in  tbff  coawe  of  intercurrent  affection  of  the  Inngs.  bronchitis, 
emphysema,  jileurisy,  |>ueumonia.  etc.  No  life  is  free 
^emotional  diHturbance,  which  makes  extra  demands  u[Km  tlie 
heart.  Then,  it  is  not  the  nature  of  tlie  disease  process  itself  to 
iwi  still  inilefinitely.  Other  muscle  fibres  become  successively 
»lvi'<l.  Finally,  there  is  faibire  iu  compensation,  Tlie  jioint  in 
diaicDOBiB  which  is  supreme  is  the  recognition  of  the  fii*st  failure  in 
oonpatMHUion,  tliat  tlie  condition  of  life  may  be  changed,  that  the  de- 
for  Huperlluuus  work  mav  be  removed,  that  the  heart  muscle 
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iQ&y  be  toued  and  strengtheoed  for  the  work  which  k  absolafcely  tmc- 
essary  to  life. 

Failure  in  compensation  is  inevitable.  What  are  the  fii-st  sl^u^ 
of  failinK  coinx>eusutiou?  The  physician  who  is  fjvmiliar  with  tL«; 
disease  in  the  individuiil,  witii  the  habits  of  the  individnal,  and  who 
has  the  confidence  of  his  patient  so  that  the  patient  consults  him 
from  time  to  time,  will  be  ou  the  lookout  iiud  will  discover  these 
signs  early. 

The  si^ns  of  failing?  r«)rupeu.satiou  have  lieen  mentioned  in  8|)eaking 
of  the  early  symptt)matology  of  valve  lesiona.  The  earliest  signs  an* 
the  symptoms  which  are  fii*ut  aceu  in  the  most  iusidious  and  HO-called 
latent  cases.  Some  of  these  si^nis  do  not  jioint  directly  t<i  the  heart 
as  the  seat  of  the  disease.  They  indicate  rather  a  geuei-al  failure  of 
health  and  strength,  and  in  mauy  ctiseM,  as  stated,  the  diagnoBis  is 
only  reached  by  au  examiuatiou  of  the  whole  body,  which  discloBeis 
a  lesion  of  tiie  heart.  For,  aside  from  the  jihysioal  signs,  the  heart 
lesion  may  show  no  symptoms  until  the  heart  muscle  1>egins  to  flag 
in  its  force,  and  as  the  force  of  the  heart  varies  the  symptfrnis  at  finit 
are  not  contiuuijua  but  show  themselves  only  from  time  to  time. 

Now,  the  charactej' of  the  first  symptoms  will  depend  upon  the 
situation  of  the  lesion,  wliether  the  mitral  or  aortic  valve  be  affected 
first  or  most.  When  tlie  mitral  valves  are  alfected  the  evidence  of 
failure  is  first  found  in  the  lungs;  when  the  aortic  valves  are  affecteil 
the  evidence  of  failure  is  first  fouud  in  the  systemic  circuhiti^m. 
Later  it  is  seen  that  interference  with  one  set  of  valves  disturl>H  the 
action  of  tlie  other,  so  that  final  efTects  are  the  same.  Failure  of 
compensation  has  rcfen^nce  to  the  Itegiuuiug  of  this  later  stage,  when 
the  bloful  is  no  longer  driven  through  the  lungs  in  sufiicient  force  or 
cpiantity  to  secure  full  aeration  of  the  bloo<l,  and  through  the  aorta 
with  sutficient  power  to  supply  the  wants  of  the  body.  A  failing 
force  of  the  heart  is  therefore  seen  first  in  the  falling  of  the  blootl 
pressure  in  the  bloo<l- vessels,  and  tliis  lowering  of  pressure  may  bo 
appreciate*!  Hoonpst  by  the  use  of  delicate  apparatus,  arteriometer, 
Hphyginograplu  I'tc..  which  furnish  evidence  of  value,  however.  t»nly 
when  the  lowering  of  pressure  is  found  to  be  more  or  leas  continnoofl. 
Such  a]>f>aratus  can  bf*  adjustod.  of  course,  only  to  the  systemic  \ 
sels,  and  is  practically  tiiiiit^^d  in  application  to  the  radial  artery. 

But  observation  often  accurate  enough  Uyr  all  practical  imrpoaea 
can  be  mmle  in  the  ordinary  study  of  the  pulse,  whereby  it  is  seen 
that  the  force  and  rliythm  of  tho  action  of  the  he«rt  are  changed. 

The  interference  with  the  circulation  of  blofxl  through  the  heart, 
which  le»uls  to  the  lowf^nng  of  blood  pressure  lu  tht^  arteries,  leadn  in 
like  manner  to  an  increase  of  the  pressure  of  blooti  in  the 
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The  evideoce  of  t-his  change  of  blood  pressure  is  ftirni8he<l  first  iu 

the  Itti^^.     As  BO  often  remarked,  the  distention  of  the  capilluries 

m  in  the  Inngs.  with  retardation  of  circulation,  interfpres  with  aeration 

■  of  the  1>1oo<1,  Hud  brings  about  changes  of  nutrition  iu  the  epithelium 
I  111  the  air  cells  themselves,  which  interfere  with  the  diffusion  of  gases 
Hnd  tike  general  processes  of  metabolism  in  the  lungs.  Hence  the 
^IBliridnal  Hr>on  feels  tlie  besoln  (fe  rettju'rcr  (want  of  air).     The  want 

is  fell  at  firwt  only  under  extra  demand,  especially  from  muscular 
exercise,  bnt  later  shows  itself  even  in  states  of  perfect  trarKjuillity, 
and  amounts  iu  the  course  of  time  to  a  veribible  Luflhinifjer  (hunger 
for  air),  which  shows  itself  tiually  in  the  terrible  ntruggles,  the 
almoAt  ooDMilsive  manifestations  f)f  cardiac  asthma. 

Under  thi*  diminished  supply  from  the  artenes  and  the  increased 
Itrewmre  in  the  veins,  the  skin  hyses  its  color,  liecomes  pallid  and 
Ut«r  Hmoky  or  dusky.  Still  later,  as  the  defect  in  aeration  becomes 
extreme,  venous  blood  accumulates  in  the  capillaries  and  reveals  itself 
\rx  the  }«ecaliar  bluish  discoloration,  first  about  the  lipH,  later  iu  the 
extresnitiee,  the  tinger-uaits,  and  finally  iu  the  whole  face,  known  as 
cvaooeiis.  In  marked  cases  the  cyauosis  extends  from  the  feet  to  the 
legs,  which  become  swollen,  cold,  and  blue. 

Ev<*n  before  this  time  the  accumulation  in  the  veins  is  seen  in  the 
iliHteutioD  of  the  vessels  in  the  neck,  which  iu  emaciated  iudividuula 
stand  oat  finally  as  l>lue-black  cords,  throbbing  and  pulsating  with 
crery  action  of  the  heart,  that  is.  with  the  different  uctitms  of  the 
right  auricle  and  right  ventricle.  The  same  defective  supply  of  arte- 
rijil  bloud  and  increase  of  venous  bloiul  is  felt  in  all  organs  of  the 
body,  but  is  perceivetl,  as  stated.  e8i>ecially  early  and  distinctly  in 
thi^  brun,  liver,  spleen,  and  kidneys.  Fromineut  among  the  signs 
of  earli«^t  failure  in  comjiensation  are  loss  of  energy,  difficulty  of 
mtKvjitratiou  of  ideas,  insomnia,  or  somnolence,  headache  and  hebe- 
tude, noraetimes  vertigo,  ils  iudicatiouR  of  the  disturbance  of  circn- 
^      Udoo  iu  the  brain. 

I  A  senile  of  fulness  or  pain  from  distention  of  the  cjipsule,  depreji- 
Rtnn  of  HpiritH,  with  tiuts  of  jaundice  in  the  conjunctiva  from  a1>sori>- 
tioD  of  bile  in  consetinence  of  catarrhid  stjites  of  the  bile  ductf^ 
anorexia,  vertigo,  disturbed  nutrition  of  the  cells  which  now  i>ennit 
th»»  acniniulaticm  of  tnxins,  show  in  the  general  phenomena  of 
"  hilionsueas*'  the  disturbance  iu  the  circulation  of  the  liver.  Pain  iu 
tbr  left  hypochondrium  with  a  sense  <A  Iieaviuesa  and  weight  iudi- 
ratea  swelling  of  the  siileen  and  distention  of  its  capsule.  The  urine 
ft  is  ibcnnty  and  higln^oloriMl,  in  snrnetimi's  albuminous,  and  sometimea 
I    it  nbowH  hyaline  casts,  as  early  signs  of  a  defective  bloml  rtui)ply  to 

■  the  kidneys.     In  all  these  organs  the  accumulation  of  toxins  leads 
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to  exubenmce  of  connective  tissue  witli  snb8e<iuent  shriiikaKf^  luxl 
cicatrizatiou,  c4)UBtitutiug  the  x^rooesa  of  cyanotic  induration.  Id 
this  condition  any  of  the  organs,  especially  the  liver  ami  spleen,  are 
found  to  be  distinctly  enlarged  beyond  their  natural  outlines. 


Genehal  PrOON08X8. 

The  proguosis  in  a  case  of  valve  lesion  is  determined  by  such  a 
multitude  of  factor*?  us  to  render  invalid  the  application  of  any  geu- 
eral  rules  in  individual  castas.  As  already  rei>eatedly  intimated, 
lesions  of  the  valves  of  the  heart  are  by  no  means  of  necessity  fatal. 
We  may  go  further  and  say  tliat  valve  lesions  are  by  no  means  in- 
compatible witli  long  life.  These  fjicts  are  demonstrated  by  the  lon^ 
periods  of  latency  of  many  cases  and  by  the  discovery  upon  the  |>o8t- 
mortem  table  of  li'sions  which  ^ave  no  signs  in  life.  In  this  conneo- 
tiou  may  l>e  (|uoted  for  tlie  last  time  the  remarkable  exi>eri«nce  o! 
Sir  Andrew  Clark,  who  rej>orted  six  hundred  and  eighty -four  caoes  of 
chronic  valvular  lesions  which  had  remained  under  his  own  observatioD 
for  five  years  without  the  least  disturbance  of  the  general  health,  so 
far  as  the  heart  was  concerned.  Balfour  speaks  of  the  ac(]uaintancd  of 
a  hale  old  gentleman,  eiglity-six  years  of  age,  who  for  sixty-six  of  these 
years  was  known  to  have  suffered  with  a  dilaUnl  and  hyi>ertro]jhied 
heart.  Sixty-six  years,  he  aays,  is  cert^iinly  the  longest  period  io 
his  experience  that  mitral  regurgitation  has  l»een  known  or  even  sur- 
mised to  exist.  Many  even  more  remarkable  cases  may  l>e  found  in 
the  literature.  One  of  the  most  remarkable  was  a  ciise  rejwrted  by 
Carroll  of  ciuigonital  malformation  of  the  tricuspid  valve  with  lesiona 
of  ail  four  valvnl.ir  oriHces;  the  patient  survived  for  twenty  yean 
with  few  heart  symptoms  during  life. 

It  is  a  mistake  also  to  suppose  that  even  r^rgnuic  lesions  of 
heart  are  mnessarily  permanent.  They  certainly  do  remain,  as 
role,  but  in  exceptional  ojises  all  signs  of  the  lesion  may  disapitear 
or  what  evidence  remains  may  be  changed  for  the  better.  Some- 
times, as  state<l,  the  thrombus  which  c-aused  the  interference  with 
the  circulation  has  been  washed  oflf  from  the  valves  of  the  heart. 
More  satistu'tory  are  the  cases  in  which  a  valve  def<H;t  is  relieved  by 
change  in  atiother  valve.  Thus  the  aortic  valve  is  highly  elastic  and 
extensile,  and  it  happens  not  infre<iuently  that  the  deficiency  which 
would  be  left  by  the  shrinkage  of  one  or  two  valves  is  com]>ensated 
or  partly  closed  by  the  enlargement  lif  the  third  valve,  Sometimes 
the  agglutiuatiou  or  adhesion  of  two  valves  may  cover  the  defect  of  a 
great  lesion.  In  exceptional  cases  an  iusutficiency  may  be  counter- 
acted by  the  elongation,  for  instance,  of  a  papillary  muscle. 
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Kow  and  then  it  happens  that  a  valve  lesion  becomes  an  escape 
ion  and  is  actually  aalutary.  Thus  Tn-.ube  reported  a  case  of 
irosis  of  the  aortic  valves  with  tho  paiuB  of  angina  pectoris,  in 
vhicb  relief  of  the  difficult  les  wau  secured  in  conseijuence  of  iDsufii- 
eteaey  of  the  mitral  valve  which  was  attended  by  hydrops;  and  Thom- 
noo  reported  a  case  of  double  mitral  and  aortic  regurgitant  murniui's 
with  marked  relief  from  the  symptoms.  Mussor  declared  that  he 
had  several  caaee  in  which  the  occurrence  of  dilatation,  and  the 
development  of  a  mitral  regurgitant  murmur,  in  persons  who  had 
preriuosly  had  hypertrophy  of  the  heart,  due  to  vascular  changes, 
gave  relief  to  the  cardiac  symptoms,  to  the  ^^oleDt  jialpitation,  pre- 
oonlial  distress,  and  in  each  instance  to  attacks  of  angina.  One 
patieut^  who  had  an  aortic  lesion,  had  a  very  severe  attack  of  angina 
extanding  over  a  period  of  four  or  five  weeks,  so  that  her  life  was  de- 
spaired of,  but  the  development  of  the  mitral  murmur  relieved  her  of 
jaatn  iiod  other  cardiac  symptoms.  Exemption  from  attack  had  now 
four  yeans.  IVcPutly  other  cases  had  cHJcuned  in  which  simi- 
Telief  hml  lH*eu  Hccured  to  cardiac  symptcjms  and  high  tension, 
with  which  was  «>>sociated  headache  and  congestive  symptoms  refer- 
abla  to  the  brain,  when  tho  iiiitntl  murmur  devel(i[)ed,  the  murmur 
'bvingdne  undoubtedly  to  dilatation.  "This  has  occurred  to  me  so 
often  that  I  have  been  rather  glad  to  welcome  the  development  of  the 
lur  of  mitral  regurgitation  or  dilatation  in  individuals  who  have 
8\mptoni3  dne  to  arterial  tension  and  to  the  consecutive  hyper- 
trophy of  tho  heart." 

Bat  relinf  of  this  kind  is  rare.  As  a  rule  the  condition  persists, 
remains  atatiounry  at  least,  and  in  many  cases,  in  fact,  in  most  cases. 
hecomea  progressive.  The  prognosis  qnoad  vUam  may  not  be  bml, 
bat  the  prognosis  qnoad  v<tHtttdhtnn  compktam  is  always  bad.  The 
disease  process  advances  in  conse(]uenre  of  new  attacks  of  some  in- 
fection, eepeeiaUy  of  rheumatism,  whose  cause  remains  concealed  in 
body,  probably  as  a  crypto^euetic  sepsis,  and  invades  the  blood 
time  to  time  after  exposure  to  some  exciting  cause,  or  indepen- 
dent of  any  such  exposure.  Thua  the  action  of  tho  heart  becomes 
additionally  crippled  by  extension  of  the  diseiise  process  on  the 
ndves  or  by  implication  of  new  valves.  In  other  cases  the  dis- 
apreails  because  it  is  due  to  affections  which  are  in  their  nature 
oottliiinoaB  and  progressive — for  example,  arteriosclerosis,  atheroma, 
Bri|^t*8  disease,  etc*. 

When  valve  lesions  were  first  recognized,  they  were  looked  upon  as 
neeeaaarily  fatal.     The  reaction  from  this  gloomy  view  in  the  course 
<«f  time  became  extreme,  with  the  tendency  to  underrate  the  gravity 
uf  the«e  aifections.     AM] at  gives  a  case  gravity  is  the  fact  that  l-i 
Voc  IV. -W 
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Bame  affection  which  produces  the  oudocarclitlR  prodaoes  alflo  a 
myocarditis,  ami  nivix^rditis  is  by  uuturo  progressive  iu  the  siUDt» 
sense,  though  slower  perhaps — for  the  processes  are  not  exacUj 
alike — as  in  the  case  of  cirrhonia  of  the  kiduey,  of  the  liTer,  uf  the 
brain,  etc. 

But  somethinK  of  the  pnignonis  may  lie  determined  from  the 
nature  of  the  lesion.  Thus,  a^  already  repeatedly  remarked,  difu- 
tolic  lesions  are  f^aver  than  systolic  lesions.  The  most  favorable 
of  all  vidve  lesions  is  mitral  insufficiency,  next  comes  iusutKoieiicy 
of  tlie  aortic  orifice,  third  stenosis  of  tho  aortic  orifice,  while  mitral 
stenosis  has  a  prognosis  almost  as  bad  as  the  lesions  of  the  right 
heart. 

The  prognosis  of  relative  aortic  insufficiency  is  bad,  1>ecAa»e  the 
hi'urt  muscle  is  weak  and  the  aurta  itself  is  affected  often  with  art^ 
riosclerosis.  On  the  other  hand,  in  relative  insuiiicieuoy  of  tho 
mitral  valve  the  prognosis  is  favorable^  as  this  lesion  represents  as  a 
rule  only  a  functional  disturViauce  without  any  necessary  seven? 
anatomical  lesion.  Lesions  uf  the  aortic  valves  are  more  liable  to 
develop  emboli,  lesions  of  the  mitral  valve  induce  hmg  disease, 
stenosis  of  the  pulmonary  valve  entailn  the  danger  of  tul>erculo8iH. 

Concerning  individual  symiitouiH,  cyanosis  is  always  a  bad  sign. 
Cyanosis  indicates  usually  involvement  of  the  right  he^rt,  deficient 
blofKl  supply  to  the  lungs,  and  drfoctive  aenition  of  the  Mood.  With 
this  defective  aeration,  changes  in  metabolism  occur  at  once  with 
ftocumulation  of  toxins  iu  the  blood.  Dyspucca  also  iudicub^  a 
stage  of  broken  compensation.  It  occurs  especially  early 
severely  iu  lesions  which  affect  the  pulmonary  circuhition,  thus  ee 
cially  in  mitral  lesion.  Dyspnoea  is  less  severe  in  aortic  lesions  until 
the  later  stages.  Irregular  action  and  arythmia  are  not  uect>Hsarilv 
bad  signs,  Ynit  become  bad  when  the  arythmia  may  not  l>e  restored 
by  rest  and  the  use  of  heart  stimulants.  An  early  arhythmia  or  alhv 
rhythmia  (pulsus  bigeminus,  hemiHystole),  Cheyue-HtokeK  respira- 
tion, are  si'jmt  mall  umuti^.  Tachycardia  iiaually  indicates  dilatation. 
Dropsy  is  by  no  means  of  necessity  a  bad  sign,  as  even  an  eitreroe 
ansHarca  may  l>e  rapidly  dissipatetl  when  the  tone  of  the  heart  mus*- 
de  is  n;store<l.  But  a  ruptun^d  compensation  trau  rarely  be  restored 
for  anything  more  than  a  comparatively  short  time. 

Li  the  ]>mtvsH  of  i^mbolinm  everything  deiienda  uik)U  the  situation 
and  nature  of  the  embolus,  whether  simple  (blamb  or  soptic.  A 
cerebral  lesion  may  be  rapidly  fatal  or  may  leave  damage  which  is 
worse  than  death.  Save  in  cases  of  septic  r-udocarditis  (puerx>erium), 
pulmonary  infarctions  do  not  often  take  life.  The  hemorrhagic 
infarction  is  usually  absorbed  to  leave  a  pigmented  cicatrix,  but  the 
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iple  •mlxilns  rujiy  excite  an  exudative  pleurisy,  or  the  septic  em- 
bolns  may  cauHo  gangrene  or  abscess. 


oocnrs  iu  ti 
of  pnguanr\ 
let)  iu 


.  ijf  Prttjtut/tvy. — Pregnancy  always  aggravates  organic 

Duro/iez  called  attfutiou  U»  the  uienorrhagia  whirli 

-^  and  which  may  persiat  even  during  the  course 

:^itrility  ia  fre^iuent;   abortions  are  mure  conimnn, 

th«  verv  tirst  davs,  often  as  late  as  the  seventh  month. 


The 


The  ireqaency  of  premature  birth  has  been  esjiecially  remarked  by 
Ponik»  Ihirozioz,  and  Budiii.  Porak  (1881))  made  observatiouH  of  the 
ipal  events  which  occurred  iu  iK)  cascH  of  heart  disease  in  pre^- 
The  condition  was  stationary  21  times^  and  was  aggravated 

ing  pregnancy  63  times,  temporarily  40,  permanently  oil  tinier, 
heart  dist'iiHt^wiiH  aggravated  by  hibnr  1^  timi^s,  iuiproved  during 
pdutoritiou  27  times,  very  slowly  afterwards  9  times.  Death  oc- 
cmred  liefore  lal>or  0  times,  during  labor  twice,  during  the  pucri>eriura 
2S  timr«.  Scldayer  hbowcd  from  the  study  of  25  cases,  and  studies 
«lao  of  the  oases  iu  the  litcniture,  that  tlie  dangei-s  <A  pregnancy  and 
partaritiou  do  not  dej>end  upon  the  kind  of  valve  lesion  but  upon  the 
coDdilion  of  tho  heart  muscle,  that  jh,  upon  the  degree  of  compensa- 
tion.  Premature  laltora  occur  more  fre<|uently  in  multii>artB  than  in 
immipsrw*.  The  same  thing  is  true  of  deaths.  Two  patients  died  in 
paiiantion.  ten  in  puerperium.  all  of  whom  were  niultiparie.  Of  17 
oeea  under  the  (il>Hervatiou  of  Leydeu,  16  were  lesions  of  the  mitral 
t»1tp,  and  of  these  ctvses  11  died.  Ltnden  considers  mitral  steufisis 
the  tuoHt  dangerous  Iohiou.  Death  occurs  only  rarely  <luring  preg- 
oaorr,  more  fre<iuently  during  lal>or,  and  most  frequently  shortly 
aftdT  drliviTv.  The  immediate  cause  of  deatli  is  eitlier  oedema  of  the 
hmK9  or  c<>Ua[i8e  iif  the  heart.  When  the  patient  sunives  she  remains 
(Mile  for  a  long  time  or  it  is  found  that  the  compensation  is  broken. 
Pregnancy  in  these  caaes  juKtities,  therefore,  the  induction  of  preraa- 
tnr»  Uttor,  and  the  result  uf  this  interfei-ence  is  better  when  it  is  not 
pnetpomnl  to  the  last  ninment. 

Thf  hAniim  itf  TitttrrrnloHiM.  —The  existence  of  tuberculosis  in- 
tpD&ificn  tbe  Kynii>tomH  and  haKteus  the  progress  of  valve  lesions. 
Tb*  relation  of  heart  diaease  to  tuberculosis  has  been  considered  from 
tro  e'xtreme  stiindpoints,  one  as  favnriug  and  the  other  as  preventing 
Hm  development  or  spread  of  the  disease.  The  fact  is,  that  heart 
may  act  in  l»oth  ways.  Any  lesion  of  such  character  as  to  iu- 
with  till*  nutrition  of  the  lungs,  as  for  instance  stenosis  of 

i^nrticTalveh,  or  more  especially  of  they>ulmonary  valves,  distinctly 
CtvorH  the  development  of  tu1>erculi>sis.  On  the  other  hand,  tlie  lesious 
»h-  *•  — litci'in  the  lungs  and  veins  hyjienemia,  or  Htasin,  make  the 
bij:  l  for  the  growth  of  the  tubercle  bacillus.     This  faut  luis  been 
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so  ofteu  observed  in  the  lungs  as  to  hare  led  to  the  uiduction  b^*  Bier 
of  artiticial  bypersoniia  in  the  treatment  of  tabercnlons  affections,  gh 
of  the  bones  and  joints.  It  might  be  easy  to  understand  how  a  de- 
fective nutrition  would  fertilize  a  soil  for  the  growth  of  tubercle 
bacilli.  The  immunity  or  apparent  immunity  of  hypertemic  tissoe 
is  diHicuIt  to  explain.  Lepine  suggests  tlie  idea  that  the  bacillus 
tinds  it  ditlicult  to  live  iu  a  medium  saturated  with  serouH  iluid.  M 
the  lungs  are  in  a  cji^e  of  heart  disease.  Bouchard  is  inclined  ratiier 
to  apjteal  to  the  bactericidal  pro[)ertie8  of  the  serum  of  t!»e  blood. 

Kokitansky  had  alwjiys  opposed  the  view  of  any  antagouiHm  Uf- 
tween  heart  disease  and  tul:>erculo8is.  It  is  only  mitral  stenosis  that 
in  any  way  inhibits  the  ilevelopment  of  tuberculoHis.  while  all  the 
lesions  which  intei-fere  with  the  blofnl  supply  to  the  lungs,  es|)ecLally 
pulmonary  stenosis,  favor  it.  Wagner  (1861)  first  deiuonHtmt^ 
tubercles  in  the  endocardium.  Teissier  (1895)  finds  the  following 
forms  of  tuberculous  endocarditis:  (1)  Tuberculous  eudocarditix;  12) 
sclerosis  of  the  endocardium ;  (3)  valve  lesions;  (4)  acute  vegetativis 
endocarditis. 

Of  the  first  (specific)  form  there  are  but  thirty -five  cases  in  the  liter- 
ature in  which  tubercles  were  actually  found,  and  the  bacillus  was 
demonstrated  iu  but  six  of  these.  But  many  of  the  cases  are  not  fuUy 
examined.  Teissier  could  never  find  the  bacillus  in  the  acute  emlo- 
carditisof  phthisis  pulmonuro,  and  could  not  find  it  iu  that  of  miliary 
tuberculosis.  Moreover,  he  could  not  produce  tubercular  endo(*arrIitis 
experimentally.  Sclerosis  is  common  especially  in  the  yonng.  It 
is  the  effect  of  a  toxin.  Entlocarditis  is,  as  state<l  elsewhere,  fre^iuent 
in  tul>crculoHis,  but  is  usually  duo  to  secondary  infection,  especially  by 
the  streptococcus,  staphylococcus,  Bacterium  coli  commune,  and  other 
forms.  Hence  the  valve  lesions  of  tnberculoeis  do  not  differ  in  prog- 
nosis—aside  from  the  affection  of  the  lungs— from  that  produce*!  by 
other  C4tuse. 

In  all  cases  the  pro^^nosis  is  determinetl  chiefly  by  the  condition 
of  the  heart  muscle.  Whether  this  or  that  valve  is  affected,  whether 
the  lesion  be  a  stenosis  or  regurgitation,  or  lx)th,  whether  there  l»e 
combineil  affections,  whether  the  hypertrophy  be  extreme  or  slight, 
in  all  cases  the  question  turns  u|>on  the  condition  of  the  mnsclo  of 
the  heart.  Tlie  aort.ic  valves  may  be  agglutinated  to  form  a  funnel 
whose  orifice  will  ]»ermit  only  the  passage  of  a  sound,  the  mitral 
orifice  may  l>e  reduced  to  a  button  hole  slit,  ami  still  offer  no  groat 
obstacle  to  the  circulation  if  the  musculature  of  the  heart  is  fairly 
sound.  Muscular  structure  cnuiparativdy  sound —sufficiently  sound. 
for  inst:mce.  to  react  to  digitalis — will  furnish  a  favDrable  prognosis, 
at  least  for  a  time.     Where  the  heart  no  longer  reacts,  the  prognoais 
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beeotaes  bad.  The  couilitiou  of  the  heart  muscle  may  not  be  estab- 
lished, with  any  degree  of  exuctituile,  by  the  nature,  extent,  or  inten- 
sity of  the  valve  lesion,  but  may  l>e  alone  appreciated  by  the  recovery 
of  the  heurt  under  rest  and  the  stimulation  of  exercise  and  drugs. 
The  immediate  prognosis  is  determined  by  the  response  to  digitalis. 
The  prrignoHis  would  dejvend,  therefoii?,  other  thingH  beiug  equal. 
npcoi  the  situjitiou  of  tlie  individual.  The  ]>atieut  who  belongs  to  the 
working  claases,  and  who  must  force  the  sick  hejut  to  do  the  work  of 
asooSMl  heart,  rar»*ly  survives  a  decade  of  yeai^s.  The  patient  who 
hMB  natal  up  his  heart  muscle  under  the  stimulus  of  alcohol  has  little 
choice  to  survive  long.  The  patient  who  may  adjust  his  life  to  his 
sanonndingB,  who  is  temf>erate,  philosophical,  docile,  has  the  best 
cmtlook  for  a  longer  life.  As  in  almost  all  the  conditions  of  life,  a 
sitigle  imprudenc«  may  undo  the  good  of  months  and  years*  construe- 
lioii.  Thus  LiebeimeLster  narrates  a  case  iu  which  a  |jerfect  com- 
pmMUiot)  was  ile.stroyed  by  a  single  act  of  folly,  against  which  the 
patient  bad  been  rei>eatedly  warned.  This  patient  in  a  boast  at- 
tempted the  HAceut  nf  a  mountiin  iu  a  certain  very  short  time.  The 
alimin  wsb  followed  immediately  by  a  ru])ture  of  compeusation  which 

■  cftOded  spe^ly  heart  failure  and  death.     It  is  said  that  the  celebrated 
Htftdraienr,  Matthew  Arnold,  precipitjitml  a  heart  failure  iu  the  same 

,      wny  by  an  act  of  severe  strain  in  jumping.     Uufortunately,  the  com- 

■  pensatinji  is  not  always  under  control.  Every  practitioner  of  esperi- 
^MBHuiy  luld  to  the  list  similar  rases  to  that  reported  by  Traubi*  of 
^HHHSeu  disturbance  of  compeusatiou  of  stenr>sis  of  the  mitnd  valve 

vhich  had  Uste<l  for  years,  in  conseijueucf*  of  a  violent  attack  of 
grippe. 

PROPm-LAXIS. 

The  patient  affected  witli  hejirt  disease  should  recast  his  life.     The 
adapts  himself  to  the  inevitable  in  his  surroundings,  and 
tiiia  principle  shouhl  find  application  to  the  interior  or  well  as  to  the 
of  the  body.     The  patient  affected  with  valve  lesion  is  no 
capable  ot  severe  effort.     Onliuarily  a  severe  effort  does  no 
damage  becaiise  it  makes  draft  ui>on  the  reserve  force  of  the  heart 
Bot  in  disease  of  the  valves  the  reserve  force  of  the  heart  is  already 
being  drawn  upon.     The  reserve  force  is  reduced  or  is  actually  con- 
BQannl  in  discharging  the  firdiuary  work  of  the  heart  and  wants  of 
the  body.     It  will  be  rememl^red  in  all  cases  that  the  gravity  de- 
pends upon  the  condition  of  the  heart  muscle.     Bouillaud  remaikod 
lon^  A^:  The  location  of  the  precise  seat  of  contraction  in  one  or  the 
olhsr  oavity  of  the  heart  is  a  question  which  is  essentially  more  curi- 
flOB  than  Vflefal  (qui  tst  au /ami  j/lns  cuneuse  qu'utik).     The  prophy- 
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laxis  as  well  as  the  prognosis  must  have  reference  to  the  myocardium. 
The  general  principles  of  prophylaxis  have  been  laid  down  in  the  con- 
servation of  hypertrophy  and  described  in  the  study  of  this  condition. 

The  subject  of  valve  lesion  must  preserve  the  muscle  of  the  heart 
as  much  as  possible.  The  workiugman  or  woman  has  in  this  regard 
but  little  chance.  The  prophylaxis  as  well  as  the  prognosis  must 
have  reference  to  the  social  position.  But  all  is  not  in  favor  of  the 
rich,  as  under  the  inexorable  law  of  compensation  in  nature,  they 
run  into  the  other  extreme  of  inactivity  which  is  almost  equally 
dangerous,  as  luxurious  habits  favor  arteriosclerosis.  The  patient 
will  often  be  obliged  to  change  his  vocation.  In  this  resi>ect  he  must 
avoid  the  extremes  of  excessive  muscular  strain  and  close  confine- 
ment to  the  house,  but  in  a  general  way  the  clerical  life  is  better. 

While  the  disease  process  is  active,  as  in  its  inception  or  during 
periods  of  exacerbation,  the  patient  must  observe  absolute  rest.  He 
should  go  to  bed.  There  ought  to  be  no  compromise  in  this  matter, 
but  where  the  patient  will  not  go  to  bed  he  should  adopt  the  recum- 
bent or  semi-recumbent  posture  the  greater  part  of  the  day.  Under 
rest  the  heart  has  a  chance  to  regain  some  reserve  force.  The  whole 
principle  of  treatment  in  this  stage  of  disease  is  summed  under  rest, 
and  in  the  observance  of  it  the  main  element  in  prevention  is  secured. 

There  are  a  hundred  ways  of  taking  the  strain  off  the  heart. 
Some  of  them  come  into  consideration  every  hour  of  the  day.  They 
may  begin  with  the  first  hour. 

The  patient  may  be  allowed  more  8leei>.  Insomnia  exhausts  the 
heart  as  well  as  the  brain.  Sleep  is  nearly  absolute  rest  and  up  to 
certain  limits  the  more  sleep  the  more  rest.  The  patient  should 
sleep  in  a  cool,  but  not  cold,  and  dry,  never  damp,  room,  prefer- 
ably in  the  second  story  of  the  house,  not  higher,  as  the  climbing  of 
stairs  is  hurtful  to  the  heart.  He  should  be  lightly  but  sufficiently 
clad  in  a  garment  which  has  not  been  worn  during  the  day,  and  in 
a  thoroughly  well-ventilated  room  without  draught.  The  room  should 
be  inundated  with  sunlight  during  the  day  and  should  be  perfectly 
dark  during  the  night.  The  patient  should  sleej)  an  hour  later  in 
the  morning.  He  may  begin  the  day  with  the  restraint  of  movement. 
He  should  lift  himself  from  bed  gradually,  not  suddenly,  and  should 
dress  slowly,  not  rapidly.  Before  dressing  he  may  take  a  warm, 
tepid  or  cool,  but  not  cold,  bath.  On  retiring  at  night  he  may  take 
a  warmer,  perhaps  almost  a  hot  bath.  The  morning  bath  should  be 
followed  immediately  by  breakfast,  which  should  consist  of  fruit, 
oatmeal,  a  soft  boiled  egg,  and  a  light  roll.  A  piece  of  breakfast 
bacon  or  small  fish  may  substitute  the  egg.  The  breakfast  may 
include  a  cup  of  coffee,  not  too  strong,  diluted  rather  with  twice  or 
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tliree  times  as  much  milk  with  cream.  After  the  fast  of  the  night  is 
thus  broken  the  putieoit  should  rest  half  au  hour,  during  which  time 
the  bov«ls  nhuuld  be  moved.  A  natural  teudency  to  constipation, 
which  results  frum  th^  more  Hluggish  mode  of  living,  may  be  over- 
cofiie  hy  »  draught  of  Carlsbad  water  before  breakfast,  by  a  small  pill, 
ane-fourth  of  a  grain,  of  podophylltu  at  bedtime,  or  by  u  gelutiu 
tablel  or  a  few  dropn  of  some  Huid  preparation  of  cascara  s^igrada. 
CaloiDel  is  always  a  good  hixative  iu  heai-t  disease  but  may  not  be 
taken  o»»ntiuuou8ly  ;  sometimes  a  half  a  grain  at  bedtime  will  suffice. 

H€*n'Uiion  the  patient  will  betake  himself  to  his  av(K*ation,  in  the 
practice  of  which  he  will  keep  himself  under  restraint,  physical  and 
pajehical.  Efforts  of  restraint  are  ditlicult  at  first,  but  like  every- 
tidng  else,  grow  easy  on  exercise  and  after  a  while  l)ecome  habitual 
a&d  tben  are  ** second  nature.''    All  the  emotions  affect  the  heart. 

ire<ising  emotions  eH(>e<  ially  degrade  the  heart,  but  of  the  suddej] 

totiuns  thohe  of  elation  are  the  mtire  dangerous.  Dinner  should  be 
laken  at  noou  and  should  be  a  more  substantial  meal.  The  dinner 
should  l>e  prefaced  by  a  plute  of  8ou{)  and  should  further  consist  of 
fiab.  ntoHt  beef,  or  roast  lamb,  fowl,  broiled,  boiled,  or  roasted,  noth- 
ing friwl,  and  of  a  few  vegetables,  potatoes*,  asparagus,  celery,  cauli- 
young  green  com,  tomatoes,  with  but  sparing  use  of  the 

iri«»r  TegetiKles,  cabbage,  lk»etH,  carrots,  |)ea8,  and  l)ejinH.  Pref- 
evaiK^  shoulil  be  given  to  animal  foo<l.  The  drink  may  be  tea,  weak, 
thmt  is,  diluted  freely  with  milk,  or  milk  itself,  which  plays  such  an 
important  role  in  the  treatment  of  advanced  cases  of  the  disease. 
Aft*^  dinner  the  (taticnt  should  rest  half  an  hour  to  an  hour.  A  light 
nap  of  ten  to  fifteen  minutes'  duration  may  be  taken,  but  anything 
hkr  a  heiivy  or  prolonged  sleep  should  lie  avoideil.  I'uder  all  cir- 
eoiDatancefl  heavy  sleeping  after  eating  ia  forbidden,  as  such  sleep 
liTora  laity  degeneratitm.  The  consumption  of  fat  is  lessened  in 
sleep,  aa  is  also  the  giving  off  of  carbonic  acid  and  the  tnking  up  of 
axyK««n  (St<^ifella).  At  the  end  of  an  hour  the  patient  may  return  to 
bia  avocation.  He  is  fortunately  situated  who  is  able  to  return  home 
at  au  (»arlier  litmr,  tiniUng  time,  if  necessary,  for  some  light  exercise. 
The  sapper  at  six  o'clock  should  be  liglit,  a  piece  of  cold  chicken, 
a  ormple  of  sardines,  a  piece  of  toast,  and  a  cup  of  diluted  tea.  The 
evening  may  l.»e  spent  in  entertainment.  Happy  is  the  individual 
vbo  may  find  it  at  home.  The  patient  should  go  to  bed  at  ten 
o'clock,  and  go  to  sleep  at  once.  To  secure  this  object  it  may  be 
remembered  that  an  easy  conscience  makes  a  soft  pillow;  it  may  be 
furtli^^  enjoine<l  that  service  at-the  shrine  of  Venus  may  be  rendered 
only  iu  response  to  natural  demands.  Every  practitioner  may  recall 
of  sudden  death  from  **  heart  failure"  at  this  time. 
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Treatmekt. 

From  the  fact  that  valve  lesions  are  organic  and  in  their  nature 
incurable,  it  might  be  assumed  that  the  chapter  of  treatment  would 
be  of  necessity  unsatisfactory.  It  is  certain  that  no  drug  may  secure 
the  absorption  of  a  thrombus  or  a  fibrinous  deposit.  It  is  still  more 
certain  that  no  drug  may  dissolve  out  an  atheroma,  dissipate  a  cya- 
notic induration,  or  substitute  cicatricial  with  sound  tissue.  In  old 
times,  before  the  nature  of  the  disease  process  was  known,  such  an 
idea  was  entertained,  but  pathology  displaced  it  by  disclosing  ir- 
remediable lesions,  and  this  gloomy  prognosis  contributed  to  the 
despair  of  therapy.  The  way  out  came  from  a  consideration  of  the 
etiology  through  the  avenue  of  prophylaxis.  It  was  seen,  for  in- 
stance, that  the  changes  of  atheroma,  while  they  could  not  be  pre- 
vented altogether,  might  be  postponed  or  inhibited  by  the  carrying 
out  of  the  proper  treatment  of  alcoholism,  syi^hilis,  Bright*s  disease, 
gout,  etc.  The  knowledge  of  the  relation  of  the  infections  was  a  great 
contribution  to  therapy,  and  the  tracing  of  most  cases  to  the  action  of 
pyogenic  micro-organisms  disclosed  new  lines  of  attack  in  therapy  as 
well  as  prophylaxis.  The  knowledge  of  the  almost  specific  virtues  of 
salicylic  acid  in  the  cure  or  control  of  rheumatism  has  been  of  incal- 
culable advantage  in  the  prevention  of  endocarditis,  if  only  by  curtail- 
ing the  duration  of  rheumatism.  Wlien  it  shall  have  been  established 
that  rheumatism  itself  is  a  cryptogenetic  sepsis,  the  cause  of  the  dis- 
ease will  more  frequently  be  hunted  out,  discovered,  and  removed. 
The  pneumonic  and  tuberculous  cases  may  be  more  readily  deter- 
mined in  the  discovery  of  dejiots  of  infection  in  otlier  parts  of  the 
body. 

The  mdicatio  causalis  addresses  itself,  therefore,  to  the  treatment 
and  relief  of  rheumatism,  pneumonia,  tuberculosis,  with  the  various 
infections  of  sepsis,  some  of  which  are  obtrusive  or  may  be  disclosed 
to  thorough  search  (gonorrhoea,  prostatitis,  salpingitis,  bone  caries, 
etc.). 

It  is  not  at  all  improbable  that  the  cause  may  be  directly  ad- 
dressed by  means  of  the  serum  therapy  now  so  successfully  employed 
in  the  treatment  of  diphtheria,  tetanus,  etc.  Mirouoff,  Charrin,  and 
Roger  and  Marmovek  have  finally  succeeded  in  securing  from  im- 
munized horses,  mules,  and  asses  an  anti-streptococcic  serum  which 
introduced  into  the  blood  in  quantities  of  50  to  100  c.c.  cured  or  cut 
short  attacks  of  puerperal  fever  and  erysipelas.  It  is  too  soon  to 
make  more  than  mention  of  these  things. 

But  in  chronic  valve  lesion  the  damage  is  done.     It  is  no  longer 
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queetiou  of  prevention.  Prophyliixis  is  more  a  matter  of  preserva- 
tion by  lunitation  of  extension,  more  especially  by  way  of  prevention 
of  relapse.  There  is,  therefore,  no  (jiiestiou  of  meeting  the  imifca- 
iio  caamUis,  and  therapy  resolves  itself  into  the  treatment  of  symj)- 
toms  with  sustentatiou  of  the  Htrength  of  tlie  heart  and  of  the  whole 
body,  of  which  the  heart  i*emain8,  no  matter  what  may  be  said  to  the 
contrary,  the  chief  orv;aii. 

The  knowledge  of  the  fact  that  the  future  of  a  case  depends  pri- 
tnarily  upon  the  couditiou  of  the  heart  muscle  and  only  secondarily 
Qpou  the  charactt*r,  situation,  and  extent  of  the  valve  lesion,  concen- 
tratee  the  endeavors  tjf  therapy. 

The  tirst  maxim  of  therai>y,  which  wjis  inculcated  by  Hippoc- 
raiM,  Las  8j>ecial  reference  to  the  treatment  of  diseases  of  the  heart, 
aunoly .ytn*/,  do  no  kann.  So  loii^  aH  the  muscle  of  tlie  heart  conipen- 
■ftte«  tlie  leHiou  it  should  be  religiously  let  alone.  Nowhere  else  may 
iatrrfercnce  l>e  so  meddlesome  and  miHchievouH.  Because  a  man  has 
bejftrt  disease  it  is  not  necessary  to  treat  it.  It  is  everywhere  a  safe 
ml*"  in  therapy,  when  there  is  no  R])ecific,  Ui  tre^t  the  patient  and 
Beit  tlte  diseaae.  Sometimes  the  only  thing  to  treat  in  a  case  of  heart 
diaetise  ih  the  fear  and  a]i]>reheuBiou  which  has  l)eeu  created  by  a 
]rt»'»Trledge  nf  the  extent  of  the  disease. 

Nevertheless,  knowleilge  is  power.      The  patient  should  be  ac- 

^luaLnte^l  with  the  fact  tJmt  the  heart  is  affected,  but  in  the  right  way. 

Be  tuny  be  informed  at  once  that  the  old  idea  of  the  necessarily 

fatal  nature  of  valve  lesions  has  lieen  entirely  dispelled  and  that  the 

ttabjeets  of  heart  disease  often  live  to  mlvanced  life.     As  has  l)een 

9ee3i  in  the  disruHsioD  of  prophylaxis,  the  patient  holds  his  fate  in 

Ills  own  liantls.     The  chief  treatment  re<iuires  a  readjustment  of  the 

zuodea  of  life  to  the  alteretl  conditions.     Enough  has  been  said  u^xni 

^X^  subject  elsewhere.     No  general  rule  may  be  laid  down.     Fnfor- 

'donate  is  the  patient  who  falls  into  the  hands  of  a  practitioner  who 

pre«crib««  digitalis  because  the  patient  has  heart  disease;  happier  is 

lie  who  consults  a  physician  who  is  conscientious  and  who  will  study 

hin  cMBfi.     The  substance  of  this  comment  may  be  summed  in  the 

Btaiemcnt  that  sometimes  the  best  treatment  is  no  treatment  at  all. 

.         Bat  while  it  may  Ik^  said  that  there  is  no  class  of  cases  in  which 

•O  much  damage  may  be  done  by  ignorant  interference,  it  must  also 

be  ailmitted  that  there  is  no  class  of  cases  which  may  be  so  much 

brniifit^v]  by  intelligent  direction.     It  is  tine  that  certain  cases  are 

citrmbUt.      Infected  valves  may  be  stretched  or  agglutinations  may 

oreur  which  make  up  for  defects  in  the  valves.     Throml>otic  deposits 

mftj  be  dischargcil  into  tlie  circulation  and  leave  the  valves  cWr  with 

bnl  Utde  or  with  reparable  damage  at  the  seat  of  deposit.     But  these 
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caaea  represeut  the  greut  exceptiou.  Tbe^'  are  individual  and  nuy 
not  be  included  in  the  f^eneral  estiiuatc,  so  tliat  treatment  ia  direcsted 
to  meet  aymptoruatit'  indications. 

8<^  long  as  the  vnlvo  lesion  is  not  compensated,  absolute  roat  mnRt 
be  enjoined,  and  any  attempt  at  exercise  by  gymnaatica,  with  Hit* 
view  of  furthorin^c  hypertrophy,  is  forbidden.  Broken  compensa* 
tions,  again,  demaml  aliaolute  rest  and  they  may  Ite  restored  al«>iie 
in  this  way.  Absoluto  rest  means  rest  in  bed.  The  one  essential. 
glue  qud  non,  in  the  treatment  of  rupture  of  oompenRati^m  is  n-f^l 
in  bed.  Rest  alone  suffices  to  restore  most  casi^-e.  Under  it  tht* 
quantity  of  urine  increases,  the  dyspnoea  ceuses,  the  hydrc»pa  dis- 
appears. In  one  case  under  the  observation  of  Lipbermeister  the 
patient  insisted  upon  leaving;  his  bed  iirematurely,  in  the  course  of  a 
few  weeks,  and  returning  to  his  office.  whereui>ou  he  fell  down  and 
broke  bis  leg  on  the  steps,  and  this  accident  put  him  back  in  l»d  for 
a  long  time.  The  accident  was,  however,  a  blessing  in  disguise.  The 
patient  recovered  and  was,  at  the  time  of  the  report,  engaged  in  hia 
office,  fifteen  ye44r8  after  the  first  disturbance. 

In  this  connection  may  be  (pioted,  as  illustrative  of  the  value  uf 
rest  alone,  the  statements  and  statistics  of  Koemer,  who  makea  the 
following  report  of  230  cjiscs  of  rupturetl  compensation  in  valvo  lesion 
treated  in  the  clinic  at  Tiibingen  (Ift70-1H(K)  inclusive).  Of  the!*e 
cases  130  were  treated  by  the  ex]>ectunt  metluxl  with  reat  in  lied  and 
anitable  diet,  without  the  use  of  any  active  drug,  with  the  result  that 
comjieuHation  was  entirely  restored  and  sustained  for  a  long  time  in 
SO  of  these  cases;  the  effect  was  only  temi>orary  in  28  caaea,  and  in 
27  cases  aatisfactorv  results  were  obtained  only  after  the  uae  of  drags 
(Liebermeister) .  Posjuschil,  too,  speaks  of  oaaea  in  which  the  hy- 
driatic  and  mechanical  treatment  accomplishea  results  in  desperate 
caaea  where  all  the  otlier  rome4liea  of  mati>ria  medica  have  completely 
failed.  The  ap])licMiou  of  cold,  the  uae  of  gymnastics,  maasage.  and 
hydrotherapy,  with  milk  iliet,  Huffice  to  dissipate  entirely  the  aigUH 
of  relative  insufficiency  4tf  the  tricuspid  valve. 

In  all  cjiaes  of  ehnmic  affection  the  cardinal  factor  ia  the  8U]>{>ort 
of  the  heart  muscle,  and  in  such  a  way  as  to  avoid  exhaustion.  Tbii» 
the  general  principle  of  therapy  should  l>e  that  which  is  understood 
by  a  tonic  rather  tlian  by  a  stimulating  treatment. 

New  tone  is  inipart*^!  to  the  heart  in  two  ways:  first,  by  nnluction 
of  work;  second,  by  support  of  the  heart  muscle.  The  reducti<tn  of 
work  18  effected  in  the  readjustment  of  life.  This  question  haa  been 
atudif^l  ali-eady  in  prophylaxis,  but  ia  ao  important  as  to  juatify  de- 
tailed mention  even  at  the  risk  of  some  rei>etition. 

The  subject  of  heart  disease  ia  in  a  aense  a  cripple.     The  patient 
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h«(ftri  disease  will  spurf^  himself  at  least  all  sni)erfliioiis 
Ho  will  keep  liituKelf  uuder  restraint  by  voliintar.v  effort  uutil, 
as  stateil.  the  restraint  l^ecomes  a  habit.  Thus,  he  will  not  rise  siul- 
ddal^'  from  the  recumbent  or  sitting  pi)sture;  he  will  be  more  delibe- 
imie  in  all  his  movements;  he  will  not  elinib  stjiirs  more  than  is 
neo'WMarj,  nor  mountains  nor  hilln,  except  nnder  8ut>en-i8iou ;  he 
viil  indulge  in  no  gymnastics,  except  as  directed  in  treatment;  he 
will  not  ride  nor  swim  nor  dance  immoderately;  he  will  take  syste- 
matic ex<^rci.se  and  make  it  lus  plesHureable  or  jiOHsible,  but  he  will 
AToid  fatigue;  he  will  avoid  lifting  and  stooping  and  straining;  he 
will  rf*Ht  after  meals;  he  will  almtain  from  all  heart  Btimulauts,  alco- 
hol, ttilwfccoo,  coffee,  tea;  be  will  l>e  especially  careful  regarding  sex- 
ual inteTTcmrse — otimf  aitiuud  pttnt  ntl'/um  fnate  vst :  ruitua  prolomjutua 
ti  rrmrrxMttias  are  esi»ecially  enjoined;  he  will  l»e  a  man  of  exemplary 
habita  and  have  every  {uission  well  under  heel.  He  will  know  that 
prodent  enjoyment  at  the  cost  of  future  suffering  should  certainly  l»e 
aToided.  The  subject  of  faeiirt  disease  will  especially  stiuid  guard 
over  his  emotions.  All  sudden  emotions  excite  the  heart.  Depres- 
siQg  emcitioDs  exhaust  the  heart.  Men,  more  frequently  women*  do 
die  of  grief-  Strange  to  say,  of  the  sudden  emotions,  those  of  joy 
and  exaltation  are  the  mot^t  dangerous  to  the  heart.  At  the  name 
tistKi  it  will  l»e  rememltered  that  [)leasure  '\n  the  be«t  tonic.  Clieerful 
sarmandings,  congenial  associations,  the  gentle  intellectual  stimulus 
of  <vmversation,  i^ntertaining  and  iiistnictivt*  ri'ading,  gotnl  niUHic, 
excite  in  m^uiy  rellex  ways  nenous  impulses  which  support  the  heart 
aod  evoke  from  it  the  gentler  efforts  which  secure  inci-ea^eil  blood 
supply  to  the  brain. 

The  cJothiiig  should  suit  tlie  season.  The  patient  should  be  at  all 
protected  against  exposure  by  light  underwear,  even  in  sum- 
Underwear  is  as  a  rule  better  than  overwear,  but  too  heavy 
QAderwAftr  out  of  season  excites  profuse  sweat,  exhausts  the  ]>atient, 
and  iocreaaea  the  tendency  to  take  cold.  A  fresh  gown  next  the  skin 
ftt  ni^ht  1ms  the  virtue  of  a  bath. 

Bathing  Htimulaies  the  skin  and  through  the  skin  the  heart. 
Th*  bath  should  be  warm  or  tepid  and  should  1>e  taken  preferably  at 
Dighl,  that  it  may  l>o  followed  by  a  gentle  and  safe  diaphoresis.  Tlie 
eold  bath  may  lie  permitted  in  <jnly  the  most  robust  cases.  H(*t 
bathe  have  special  value  in  the  treatment  of  advanced  stages  of  the 


The  bftart  is  spared  work  by  change  of  climate,  e8i)ecially  to 
avoid  the  rigors  of  winter  and  vicissitudes  of  fall.  A  soft  and 
faatoiy  air  is  thf  b<*8t  climate  for  valve  lesions.     Moderat<*  elevations 

ij  be  advised  in  mild  cases,  but  mountain  air  is  too  stiniulatLog 
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for  advanced  cases.     AIoLuuUiii  air  excites  the  nervous  system  liud 
produces  palpitation  with  precordial  distrens.      To  this  conditioD. 
however,  tolerance  may  l>e  got  in  time.     For  the  milder  tviws  the  air 
of  valleys  is  the  host,  esi>ecially  of  valleys  with  lighter  elevatioiu 
ooDveuient  for  short  climbiuj*,  with  here  and  there  a  jiiece  of  wooiK 
with  alternate sliade  and  suuHliine  and  with  occasional  rostinfi-plares. 
Certain  watering-places  furnish  these  indications,  as  in  £uro]>B,  Kis- 
»inf;cn,  Ischl,  more  especially  Nauheim  aud  Oeyuhansen,  which  have 
the  a<lvanta^o  also  of  hot  haths  rich  in  carlwuic  acid  pis.     Th*^iM* 
indications  are  met  also,  in  our  own  country,  at  the  hot  arnl  w 
BpriQgs  of  Arkansas  and  Virginia.     Many  patients  are  moHt  V 
fitted  by   the  more  southerly    seaside  resorts,   Cape   May,   VirKJnS 
Beach,  etc.     Advanced  cases  are  more  improveci  by  a  stay  of  some 
duration  in  the  islands  of  the  sea,  the  Bahamas,  the  Dermudojs,  the 
Canary   Islands,  the  Azoi-es,  etc.     The   valleys  and  tablelauds   of 
Southern  California  furnish  varieties  which  may  l>e  a(hL]»ted  to  an 
individual  case.     Patients  whose  means  permit  may  change  residencn 
winter  and  summer,  and  may  find  every  climate  and  <Mindition  In  our 
country,  from  IJar  Harl>or  in  Maine  to  the  southern  innntM  of  Florida 
aud  California. 

The  iliet  should  be  simple,  plain,  and  nntritiouH.  Milk  fnllib 
every  indication.  An  exclusive  milk  diet  is  especially  iuilicattHi  iu 
caaea  uom})licated  with  disease  of  the  kidneya.  Many  patients  are 
rescued  from  conditions  of  great  danger  and  brought  into  almolato 
safttty  by  an  exclusive  milk  diet.  The  ]mtient  may  in  iliese  cniMS 
take  two  or  three  (|uartA  of  milk  per  day.  The  Russian  physiciaxis, 
Karell  au4l  Hogstedt,  esi>ecijilly  recommend  the  alwolute  milk  diet 
for  its  diuretic  eifect  in  the  relief  of  dropsy.  Koppel  gave  the  Karf41 
milk  diet  iu  a  case  nf  myocarditis  which  he  8UC04»e<le<l  iu  relieving 
after  failure  with  every  other  treatment,  including  rest  in  becL 
EopjK'i  recommends  at  the  start  000  to  800  grams  (20  to  26 
ouoces)  of  milk  i>er  day.  This  quantity  is  rapidly  increased  to  1,500 
grams,  and  is  continued  regularly ;  but  tliere  is  given  alao  101) 
grams  (H  t)uncea)  of  zwieback  (t^wist)  to  cover  the  deficit  in  carbo- 
hydrates. Buttermilk  is  a  good  substitute  in  summer  time,  aud 
kumysH,  kephir,  fermented  ]>reparations,  or  wiue  whey  may  fulfil  the 
indications  when  the  mn^ssity  for  light  stimulation  has  been  reache<l. 
As  a  general  rule,  the  diet  should  consist  chiefly  of  animal  fixxl,  with 
preference  f(»r  the  white  meat  of  fowl  an*!  fish.  Heavy  meats  and 
fats  should  be  taken  spariugly.  Vegetables  and  fruits  shonld  be 
8electe<l  with  care.  Stewetl  fruits  may  be  allowed  when  frewli  fmiti 
ari>  forbidilen.  Light  custards  may  be  eat<ni.  but  pantry  should  he 
put  under  ban.    The  bread  should  be  white  and  light.     Bro^-u  bread. 
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the  heavy  vegetables,  cabbage,  carrotn,  taruips,  beaus,  anytliiug 
wLich  haa  u  t<*ndency  to  produce  gas,  sLonld  be  Hvoide<l.  The  8U]>- 
p«ir  filioulil  be  very  light  aud  fiboald  be  taken  several  liouns  before 
ratiriug. 

Hir»chfeld  found  thjit  change  of  food  witli  limitation  in  quantity 
follnwod  by  the  best  results  in  the  treatment  of  heart  disease,  jls 

i<*ul*  who  Utok  only  smtxll  ^luantities  of  scniped  meat,  soup,  and 
soon  sliowetl  increase  in  the  (piantit-y  of  urine.  But  the  change  of 
iliei  wnA  without  influence  if  there  was  no  (fdema,  and  heart  weak- 
ttoas  wafl  manifest  only  by  dyapntea.  Hirschfeld  hokls  that  the 
nu«ixkg  of  the  bh^od  pressure  and  liij'ns-iyfnmtmpiion  lead  to  hyper- 

►Ly  through  plethora.  The  scientific  fuundatitm  for  a  reduced 
ition  follows  thus  of  itself.  Under  all  circumstances,  a  reducing 
treatment  should  l>e  used  with  great  caution.  Glax  insists  upon  it 
that  the  diminution  in  fluitls  is  one  of  the  most  essential  features  in 
the  tTvntment  of  chronic  heart  affections,  and  this  method  alone  may 
Auffice  to  secure  compiensation,  even  iu  eases  in  which  the  ordinary 
heart  stimnhuits  have  lost  their  power.  In  the  adoption  of  this 
method  the  driiJcK  must  Ix^  regulat<»d  to  tlie  exci^etions.  It  is  wise  in 
ufling  these  means  to  weigh  both  ingeata  and  egesta. 

Bach  extreme  precautions  are  as  a  rule  impracticable,  but  patients 
thttmseHeA  may  learn  t^)  ]>ractise  them  when  impressed  ^  ith  the  fact 
that  ther  may  by  such  attention  for  a  short  time  prolong  life  for 


drink  is  water  (nptnzuv  jxiv  ndmp)^  but  the  water  should  be 
pore — that  is,  uncoutaminated  by  animal  or  vegetable  matter,  but 
pn>per1y  imiireguate<l  with  the  natiu*al  salts.  The  water  may  be 
t^ken  i"old,  and  should  always  l>c  cool.  Cold  water  is  a  gentle  stimu- 
lant to  the  nervous  system.  Ice  water  is  not  injurious  if  taken  slowly ; 
it  beeomes  warm  l>eforo  it  reAt^hes  the  stomach.  But  the  sudden 
iaondation  of  tlie  stutmach  with  large  4uautities  of  ice  water  is  barm- 
fal.  The  drinks  in  summer  may  be  acidulated  or  carbtmated.  Cool 
acid  drinks  favor  digestion  and  facilitate  peristalsis.  Acid  drinks 
are  all  tlie  more  indicj&ted  in  summer  when  the  food  is,  or  shouUl  V>e, 
largely  vegetable.  Acids  help  to  hold  the  phosphates  in  solution. 
Carbonatetl  drinks  in  small  quantity  may  be  recommended.  Car- 
boQJc-acitt  gas  gives  to  water  its  sparkle  and  Hai>idity.  It  has  idso 
rMnarkable  solvent  properties.  It  will  disintegrate  flint  by  displacing 
(cili^nc  acid.  Hence  carbonated  waters  actually  assist  the  digestion 
of  reiceUblo  fix>d ;  besidi^s,  they  stinnihite  peristalsis.  Of  course  they 
flhonld  never  be  taken  in  heart  disease  in  such  quantities  as  to  dis- 
tend the  Htonmcli  with  gas.  Arid  drinks  are  represented  in  lemon- 
ads,  in  acid  phosphates,  iu  soda  water  with  certain  fruit  svrupe. 
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Carbooated  driuks  are  snpplied  in  soda  water,  Vichy  aud  Apollinaris 
waters,  etc.  In  all  cases,  as  stated,  the  (juautitj  of  fluid  shook!  be 
lessened,  as  disti^ntion  of  the  blood-vessels  subjects  the  heart  ^l  eitr» 
work.  It  is  not  ndvisable,  however,  to  X'l^t^^  the  patient  with  the 
thirst  core,  as  recommended  at  one  time. 

Later  iu  the  treutmeut  of  heart  disease,  when  the  action  uf  the 
heart  lie^ins  to  Hag,  thjit  in,  in  the  stage  of  couipensatiou,  the  fond 
most  be  more  nutritions  and  the  <lrinks  may  l>e  made  more  stimulat- 
ing. In  the  abHeuco  of  any  affeotioti  of  the  kirbievs,  eg^  may  he 
allowed^  with  beef,  mutton,  niid  the  strouger  luoats,  aud  small  quanti* 
ties  of  alcohol  may  be  administered  in  the  form  of  pure  beer  or  th* 
lighter  wines,  Catawba,  claret,  Sauterne,  the  Ehine  wines,  and  soon* 
up  through  Matleira,  sherrv,  Tokay,  t<->  whiskey  and  cognac,  as  the 
degree  of  exhaustion  may  demand.  Especial  reference  is  had  to  tin 
failing  heart  when  it  is  naid  thiit  **  wine  is  the  milk  of  old  age.*' 

Atti^utiou  must  be  paid  to  the  iKjwels,  which  should  l>e  evatruateil 
at  least  once  every  day,  and  in  the  c^ise  of  stasis  or  dropsy  prefera- 
bly twice.  The  natural  tendency  to  constipation,  the  result  of  the 
inactivity  of  the  In^dy,  may  l»e  overcome  by  change  in  the  food,  as  by 
the  use  of  oatmeal,  Htewed  prunes,  apples,  etc.  Sometimes  the  gra{ie 
cure,  that  is,  the  ingestion  of  large  quantities  of  grapes  in  the  right 
season,  effectn  a  pleasant  cure  <if  this  condition.  More  obstinate 
cases  may  be  effectually  relieved  by  the  injection  of  one  pint  of  /Hinr 
olive  oil,  which  is  allowed  to  flow  in  slowly  from  a  fountain  Hyrijige, 
the  patient  lying  first  upon  the  left  side,  lat^r  upon  the  l>ack,  and 
then  upon  the  right  side,  that  the  oil  may  traverse  the  whole  tract  of 
the  large  intestine.  The  injection  should  l>e  taken  on  retiring  and 
the  oil  should  1>e  retained  all  night,  a  matter  of  some  slight  diihcultv 
at  first,  but  later  of  easy  practice  on  account  of  tolerance.  These 
injections  are  usually  followed  by  tlie  evacuation  of  a  large  golden- 
brown  fltool  on  the  following  morning. 

Legion  is  the  numl>or  of  drugs  wluch  may  fumit»h  relief.  Certain 
patients  are  moHt  l^enefited  by  the  use  of  mineral  waters.  Carlslkftd 
water  or  salts,  Friedrichshall,  Huuyadi  Janos,  etc.  Other  jiatiexita 
prefer  vegotabln  dnigH,  of  which  eligible  preparations  are  found  in 
the  extract  of  cascara  sagrada,  rhubarb,  aloes,  po<loph>llin,  the  com- 
pound licorice  powder,  the  virtue  of  which  dejiends  upon  senna. 
Calomel  in  always  a  good  purgative  iu  heart  disease.  It  luis  also  a 
diuretic  ndlon. 

The  heart  muscle  is  best  toned  by  baths  and  by  exercise,  aud  the 
finest  results  are  secureil  iu  institutions  where  they  may  be  obtained 
together  and  api»lied  nnd  adapted  under  intelligent  supervision. 

The  Udiu'iflwixipy  uf  heait  disejise  began  with  the  statement  of 
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Beoeke  (185(^),  who  declared  that  be  woxdd  not  heaituto  a  inompnt  to 
send  paiiente  affected  with  heart  <liHeuse  in  coDHcHjiience  of  rheuzna- 
tiBin  to  bftthii.  Beueke  puMished  his  first  work  npoii  thin  subject  in 
1870,  uid  thereupon  large  nuiubers  of  ijatieiit«  visited  >inuheini,  so 
thfti  he  was  able  to  make  a  report  of  one  hundred  and  one  cases  as 
eurlj  BB  187*2.  The  next  works  were  hy  Gnjedel  and  Schott,  who 
ilLfttiiignished  the  Naaheim  bath  cure  as  a  tonic  of  the  first  order  for 
the  veak  heart.  From  the  nniuerous  obsenatious  made  in  Nanheini 
it  vaa  shown  that  the  carb^mi(!-acid  thermal  baths  soothe  and  regu- 
late the  action  of  the  heart  aud  decidedly  invigorate  the  cardiac 
muscle.  The  idea  is  that  iu  the  l>egiuniiig  of  the  bath  the  vessels  of 
the  skin  contract  and  thus  increase  the  iotracardial  pressure,  but 
that  the  work  of  the  heart  is  lightened  because  the  skin  is  secon- 
darily rendered  hypenemic  under  the  irritation  of  the  carbouic-acid 
gns.  Tlds  mode  of  gymnastics  for  the  heart  is  adapted  to  all  cases 
of  disturbance  of  circulation  wliich  dej»end  upon  iucoiui)etency  of  the 
heart  luascle.  It  is  a  matter  of  indifference  whether  the  incompe- 
tency depends  upon  valve  lesion,  muscle  disease,  or  is  the  result  of 
0Biifenil  disturbance  of  uutrition  or  disease  of  the  vessels  (Pollat- 
•cbek). 

Jacfib  suggests  that  the  carbonic-arid  bath  does  not  act  only  upon 
the  cinrnlatorv  ai>paratus,  but  that  in  addition  to  its  influence  in 
dilating  the  cutaneous  vessels  it  exercises  also  an  indirect  influence 
on  the  Tngus  and  acx-elerator  nenes.  These  baths  distinctly  diminish 
the  fre^jnency  of  the  pulse,  increase  the  length  of  the  diastole,  elevate 
the  pulse  pressure,  and  enhirge  the  ]>nlso  wave. 

Where  it  is  impracticable  to  visit  the  baths  the  system  may  \ie 
naed  at  home.  Lipi)ert  aud  Handow  advisee  artificial  carbonic-acid 
batlm. 

GnAat  cjintion  must  l>e  used  in  the  beginning  of  this  treatment. 
The  hath  should  contain  but  a  nmall  quantity  of  salt  and  carbonic 
arid  and  the  tem|>eratnre  should  not  }»e  alwve  3*2"  to  33' C  (about 
90°  F.> ;  moreover,  the  bath  should  not  last  longer  than  thirty  min- 
Patienta  with  excitjible  hearts  are  always  much  benefited  with 
baths.  22^  to  32''  C.  (71'  to  90^  F.),  of  short  duration. 
n  aiSaolately  rejects*  sea  baths  and  warm  liaths  in  the  treatment 
olocgasuc  heart  disease  of  children. 

Bat  even  the  hot  bath  may  lie  iudicateil  in  certain  cases.  It  ia 
oevtain  that  heat  proi>erly  ajiplied  is  one  of  the  most  effective  reme- 
&a  in  stimulating  and  securing  tone  to  the  heart.  Ileitler  espe- 
eian.T  deaervf^s  credit  for  having  demonstrated  the  virtue  of  hot  appli- 
eafeioiMand  hot  baths  in  th**  treatment  of  valve  l^^sions,  atheromatosis^ 
■j^ocavditia.   and   Bright's  disease.      The  value  of   hot  baths   in 
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Brigbt's  disease  bas  always  been  known,  and  tbe  frequency  of  asso- 
ciation of  bypertropby  of  tbe  beart  and  myocarditis  witb  affections 
of  tbe  kidney  migbt  bave  sooner  suggested  tbe  use  of  bot  batbs  in 
tbese  affections.  Heitler  finds  tliat  bot  batbs  of  tbe  temperature 
32''-38°  E.  (102°-112''  F.)  of  forty  minutes'  maximum  duration,  dis- 
tinctly increase  tbe  tone  of  tbe  beart  muscle.  Tbis  increase  of  tone 
is  indicated  by  tbe  diminution  in  tbe  dulness  of  tbe  beart,  wbicb  is 
not  temporary  only,  but  remains  permanent. 

Sometimes  tbe  increase  of  tone  may  be  recognized  by  percussion 
for  tbree-fourtbs  of  an  bour.  Under  tbis  increase  tbe  arbytbmia  and 
tacbycardia  disappear,  tbe  pulse  becomes  full  and  strong.  It  is  true 
tbat  it  becomes  weak  again  after  cessation  of  tbe  batbs,  but  it  is 
nevertbeless  better  tban  before.  Tbermic  stimulation  may  be  used 
also  in  tbe  form  of  bot  applications,  but  bot  applications  in  tbe  region 
of  tbe  beart  bave  only  a  very  temporary  effect  unless  tbe  precordial 
region  be  at  tbe  same  time  subjected  to  friction  witb  clotbs. 

Exercise  in  tbe  treatment  of  beart  disease  was  first  recommended 
by  Stokes  (1851),  wbo  suggested  tbe  practice  of  regular  gymnastics 
and  made  tbe  first  mention  of  tbe  good  results  wbicb  followed  jour- 
neys on  foot  in  mountainous  lands  during  wbicb  be  said  tbe  patient 
"got  bis  second  wind."  Cobnbeim  next  (1866)  called  attention  to 
tbe  fact  tbat  tbe  beart,  like  every  otber  muscle  of  tbe  body,  must  grow 
witb  work.  For  every  strong  muscular  action  must  increase  tbe 
action  of  tbe  beart,  be  says,  and  in  frequent  repetition  lead  to  in- 
crease in  volume.  Hereupon  Franz  and  Schott  (1881)  remarked  tbe 
increase  of  tone  and  lessening  of  frequency  of  tbe  pulse  under  "  quiet 
or  tranquil  exercise,"  and  Oertel  empbasized  tbe  value  of  climbing 
mountains.  Franz  tells  tbe  story  of  a  lady  from  Holland  wbo  was 
sent  to  tbe  mountains  witb  instruction  from  bar  pbysician  never  to 
take  a  step  in  exercise  but  always  to  sit  or  lie  about  in  tbe  opeu  air. 
Tbis  patient  suffered  from  extreme  dyspnoea  on  tlie  sligbtest  exercise 
and  finally  fell  into  melancboly  seeing  tbat  notbing  could  be  done  for 
ber.  Sbe  was  now  instructed  to  take  daily  a  few  deep  long  breatba, 
and  the  effect  of  tbis  suggestion  became  soon  apparent  in  allaying 
the  dyspnoea.  The  habitation  was  now  changed  to  a  point  wbicb 
necessitated  a  little  climbing  with  the  effect  of  tramjuillizing  and 
strengthening  of  the  pulse  almost  at  once.  The  retardation  in  the 
action  of  the  beart  wherein  time  is  gained  for  full  diastole  is  tbe 
best  criterion  of  tbe  character  and  gauge  of  the  amount  of  exercise. 
But  tbe  character  and  amount  of  the  exercise  should  be  supervised 
at  first  by  tbe  physician  and  should  be  graduated  to  the  condition  of 
the  heart.  The  best  gymnastics  are  found  in  the  so-called  ai)paratus 
of  resistance,  in  which  the  muscle  work  may  be  measured.     Tbe 
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recent  effects  of  different  forms  of  gyiuniistios  are  also  referred  to 

excitemeut  of  the  vogua  from  the  seiisitive  nerve  fibreu  in  the 

made.     Outdoor  exercise  secures  the  benefit  also  of  extra  oxygeua- 

of  ihii  blnoil  and  iucroased  metabolism.    Thus  when  hypt^rtrophy 

occurred,  there  may  be  at  first  passive  and  later  active  motions, 

it  fon*ed  exercise  is  always  dangerous.     OerteKs  training  method 

at  times  almost  incredible  results,  but  in  some  cases  too  much 

[cRUtiou  cannot  beexeivised  to  avoid  mishaps.     Patients  are  not  to  be 

iren  to  exorcise  in  the  face  of  ]ialpitation  and  dyspnoea.     Schott 

kT8  that  the  injurit^ius  iuHnence  of  the  Oertel  cure  was  established 

eight  of  his  cases  and  Liel>ermGi8ter  dtN?hire8  that  many  patients 

ith  b*>art  disease  have  been  literally  driven  to  death  in  the  last  ten 


A  variety  of  massage  in  the  form  of  continued  tapping  or  i>ercns- 
ion,  is  another  means  of  increasing  the  tone  of  the  heart  in  early  or 
aggravated  stages  of  insufficiency.  It  was  observed  in  a  series  of 
xperiments  that  the  absolute  and  relative  dulness  both  diminish  sen- 
within  two  months  under  tapping  of  the  precordial  region.  A 
auent  result  was  observed  in  one  case  of  severe  myocarditis 
Which  ha*!  not  been  favorably  influenced  by  hot  baths.  The  plan  is 
on  the  principle  of  the  mechanical  gymnastics,  which  may  be  applied 
in  rarious  ways  in  the  treatment  of  heart  disease.  As  mitral  lesions 
are  especially  distinguished  by  stasis  in  the  lungs,  Campbell  finds 
Ihai  he  is  able  to  further  the  circulation  in  the  lungs  by  regular,  deep 
ittspiradous.  Methodical  efforts  in  breathiug,  singing  and  speaking 
IMsist  in  this  method.  Obesity  is  a  hindrance,  as  is  alsrt  tight  lacing. 
(ientle  faradization  of  the  surface  is  another  method  of  stimulate 
jng  the  heart,  v.  Buudler  found  in  his  studies  of  the  heart  of  the 
i}i^p^tM>  (water  flea)  whose  action  is  visible  on  account  of  the  trans- 
pArenoe  of  the  body  of  the  animal,  that  ether,  chloroform,  chloral, 
alcoboU  amyl  nitrite,  helleborein,  nicotine,  atropine,  and  muscarine 
were  poisons  to  the  heart  upon  which  they  acted  exactly  as  in  the 
ame  of  tlje  vertebrates.  The  interrupted  current  of  electricity 
niaxed  the  heart  while  the  induction  current  produced  contraction 
mod  incTMisetl  the  frequency  of  the  action  (Dreser). 

In  the  treatment  of  symptoms,  palpitation  is  qni<-keat  controlled 
hr  oold,  especially  by  the  application  of  the  ice-bag  or  Leiter  coil. 
When?  tlie  atta*'kft  are  fre<iuent  the  patient  may  secure  relief  by 
irvAring  a  hollow  tin  sliield  tilled  with  cold  water.  A  flask  of  ioe 
water  i«  »  convenient  substitute.  Wlien  the  nervous  element  pre- 
4kicuinate«),  relief  may  Ite  secured  by  the  bromides.  It  is.  however, 
not  good  pnu'tice  to  continue  the  use  of  any  remedy  which  may 
Vou  IV. -81 


322  WHirrAKEB— DISEASES  OP  THE  HEABT  AND  PERIOABDTUM. 

affect  the  stomach.  The  attacks  of  palpitation  with  the  other  signs 
of  irritation  or  exhaustion  disappear  under  the  radical  treatment  of 
the  condition  just  described. 

Pain  which  varies  in  every  degree  of  character,  from  the  vague 
distress  which  is  known  as  precordial  anxiety  to  the  excruciating 
agony  of  angina  pectoris,  which  may  literally  transfix  the  patient,  is 
relieved  in  its  lighter  forms  by  counter-irritation,  as  by  the  applica- 
tion of  a  mustard  paste,  or  if  more  continuous  by  the  application  of 
a  belladonna  plaster,  and  in  its  severer  form  by  the  use  of  morphine 
internally  or  subcutaneously,  and  more  happily  by  the  nitrites, 
especially  the  amyl  nitrite,  gtt.  ii.-v.  of  which  are  inhaled  from  a 
pocket  handkerchief.  Becurrent  attacks  of  this  character  may  be 
prevented  by  the  use  of  nitroglycerin,  gtt.  i.-iii.-v.  of  a  one-per-cent. 
solution  three  or  four  times  a  day.  A  convenient  form  but  one  not 
quite  so  reliable  is  offered  in  the  tablet  or  pastile,  0.001  each.  The 
systematic  treatment  in  this  way  calls  for  an  administration  of  one  a 
day  for  five  days,  then  two  a  day  for  five  days,  and  so  on  up  to  four  per 
day,  whereupon  the  dose  is  diminished  one  tablet  every  five  days. 

Attacks  of  tachycardia  may  often  be  controlled  in  the  same  way 
by  the  application  of  cold,  by  a  mustard  paste,  or  by  some  quick 
stimulant,  a  glass  of  cognac,  Hoffman's  anodyne,  gtt.  xv.-xxx.  or 
compound  spirit  of  ether,  most  pleasantly  in  sugar  water.  Fara- 
dization of  the  pneumogastric  nerve  in  the  neck  will  sometimes  cut 
an  attack  short.  The  attacks  of  tachycardia  are  also  wont  to  sub- 
side under  the  proper  toning  of  the  heart. 

Bradycardia,  which  is  rare,  may  be  addressed  also  with  diffusible 
cardiac  stimulants,  especially  with  caffeine,  and  is  sometimes  relieved 
by  the  straining  efforts  described  under  the  neuroses.  Mild  cases 
yield  to  phenacetin  and  camphor  with  warmth  and  counter-irrita- 
tion. Care  will  be  taken  in  these  cases  to  avoid  any  sudden  abrupt 
change  of  posture,  especially  from  the  recumbent  to  the  upright, 
which  has  not  infrequently  been  followed  by  almost  instantaneous 
death.  Too  rapid  action  of  the  heart  may  necessitate  the  use  of 
morphine;  too  slow  action  of  atropine  to  allay  irritation  of  the  vagus 
from  constriction  at  the  aortic  orifice  (Rummo). 

Dyspnooa  is  controlled  by  exposure  to  fresh  air,  especially  by 
absolute  rest  and  by  the  use  of  the  cardiac  stimulants,  alcohol,  ether, 
musk,  camphor,  caffeine,  etc.  The  cjuickost  effects  may  be  obtained 
by  subcutaneous  injection,  but  great  care  must  be  exercised  in  the 
use  of  ether  in  this  way,  as  it  sometimes  irritates  intensely  and  not 
infrequently  induces  necrosis  of  tissue.  In  all  cases  the  ether  should 
be  injected  deep.  AVliere  the  effects  are  not  i^roduced  at  once,  re- 
peated injections  should  not  be  made,  as  in  large  dose  ether  paralyzes 
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the  heart.  As  to  musk  it  is  abnost  impossible  to  get  a  pure  tincture 
free  from  the  daugers  of  sepsis  so  that  resort  is  best  had  to  camphor 
and  caffeine. 

Camphor  may  be  given  in  the  form  of  the  simple  tincture  3  i.-  3  iv. 
largely  diluted  with  water,  or  may  be  injected  subcutaneously  with 
pure  olive  oil  in  the  form  of  the  oleum  campboratum.  Pi'ibram 
declares  that  the  injection  of  camphor  oil  in  dose  of  1  cm.  and  over 
is  never  followed  by  the  least  bad  effect,  and  that  he  has  seen  it  ab- 
sorbed when  given  on  the  day  of  death  even  up  to  two  hours  before 
the  end. 

One  of  the  best  remedies  in  the  treatment  of  cardiac  dyspnoea  is 
quinine,  either  alone  or  in  connection  with  caffeine  or  codeine  muri- 
ate. Should  these  remedies  fail,  resort  may  be  had  to  morphine 
subcutaneously.  Light  chloroform  narcosis  practised  with  caution 
sometimes  furnishes  excellent  service.  Most  remarkable  relief  is 
often  given  in  many  cases  by  the  application  of  cold  compresses  to 
the  chest.  Sturges  found  relief  in  children  of  the  dyspncea  which 
occurs  in  attacks  and  sometimes  ends  fatally,  by  the  use  of  leeches, 
while  the  application  of  cold  was  of  dubious  effect.  Sometimes  the 
subcutaneous  injection  daily  for  a  long  time  of  a  few  ounces  of  a  six- 
tenths  of  one  per  cent,  solution  of  common  salt  anywhere  over  the 
abdominal  surface,  furnishes  excellent  results  in  protracted  cases. 

Huchard  describes  a  form  of  dyspnoea  produced  by  toxins  from 
defective  action  of  the  kidneys.  In  these  cases,  nil  foods  which  con- 
tain these  toxins  should  be  excluded.  The  poisons  of  the  intestinal 
canal  should  be  neutralized  by  antiseptics  and  the  secretion  of  the 
kidney  should  be  stimulated  to  eliminate  the  toxins.  A  milk  diet 
should  be  used  in  the  quantity  of  three  to  four  pints  a  day.  The 
patient  may  drink  six  ounces  of  milk  every  two  hours  in  small  (juan- 
tities  at  a  time.  With  the  subsidence  of  the  dysi^noea  in  the  course 
of  ten  days  a  special  diet  is  given  of  vegetable  soiiji  or  puree,  a  few 
fresh,  soft-boiled  eggs,  and  fresh  meat.  Wild  fowl,  cheese,  and  pre- 
sen'es  are  excluded.  The  milk  diet  should  be  used  for  five  or  six  days 
in  every  mouth  to  secure  diuresis  and  the  elimination  of  the  toxins. 
An  intestinal  antisepsis  may  be  Hocurodby  salol  gr.  v.  orhydronajih- 
thol  gr.  v,  every  two  hours.  It  will  be  remembered  that  hydrochloric 
acid  in  small  doses,  gtt.  ii.-x.  after  menls,  is  not  only  an  eupei)tic 
but  is  also  a  fine  untiHejitic. 

The  worst  dyspntea  is  that  due  Uy  O'domaof  the  lungs,  which  may 
set  in  at  any  time  in  paroxysms  of  cardiac  asthma  and  usually  does 
occur  as  a  most  distresning  picture  toward  the  close,  sub  fm^rn  xnfa\ 
This  dyspnoea  calls  for  the  stronger  stiinulnuts,  especially  for  cognac 
and  caffeine.     A  cup  of  black  coffee  containing  a  tea-  to  a  tablespoon- 
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ful  of  cognac  may  secure  the  action  of  both  stimulants.  But  caffeine, 
the  active  principle,  is  more  powerful.  Of  the  principal  coffees  the 
native  Ceylon  contains  caffeine  0.87  per  cent.,  Java  0.25  percent., 
yellow  Java  0.7  to  0.8  per  cent.,  Mocha  0.2  to  0.6  per  cent.  Pasta 
guarana  contains  as  much  as  5  per  cent. 

Stuhlmann  and  Faick  found  that  caffeine  in  large  dose  increased 
the  frequency  of  the  pulse  in  health,  and  raised  the  pressure  of  the 
blood  by  its  direct  effect  upon  the  heart  muscle,  independent  of  the 
vagus. 

Caffeine  also  distinctly  raises  the  temperature  from  one  to  two 
degrees,  and  for  this  reason  black  coffee  has  long  been  recommended 
as  an  antidote  in  poisoning  by  alcohol,  chloral,  opium,  or  other 
drug  which  depresses  the  temperature.  Caffeine  is  e8i)ecially  indi- 
cated in  the  treatment  of  heart  disease  where  defective  secretion  of 
urine  may  be  referred  to  inactivity  of  the  heart.  Riegel  in  his  ex- 
tensive investigations  found  that  the  indications  for  the  use  of  caf- 
feine were  about  the  same  as  those  for  digitalis.  The  chief  differ- 
ence lies  in  the  fact  that  caffeine  acts  much  more  (quickly  and  is  free 
from  any  cumulative  effect.  It  was  seen  that  caffeine  sometimes 
helped  when  digitalis  failed.  Becher  and  Lepine  confirmed  this  ob- 
servation. Caffeine  acts  best  in  repeated  small  doses.  But  it  may  be 
given  in  much  larger  quantity  than  hitherto  employed.  The  sodium 
benzoate  is  the  form  usually  preferred,  but  the  cinnamate  and  salicy- 
late have  their  advocates.  Becher  gave  the  so-called  citrate  in  doses 
of  seven  grains  and  as  much  as  thirty  to  forty  grains  per  day.  An 
improvised  preparation  of  the  double  salt,  the  sodium  benzoate,  may 
be  made  as  follows : 

^  Caffeina?  purissimaj 0.5 

Sodii  beuzoatis, 1.0 

Aqujc  destillatie, 150.0 

Syrupi  simplicia .10.0 

M.  S.  Tablcspoonful  every  hour. 

Unfortunately,  though  the  objection  is  not  serious,  caffeine  pro- 
duces a  contraction  of  the  arteries  which  leads  to  venous  plethora  of 
the  abdomen.  Aubert  had  long  ago  called  attention  to  this  factor  as 
favoring  the  development  of  hemorrhoids. 

Rummo  made  a  thorough  ex])erimental  study  of  the  combinations 
of  caffeine  with  iodine  and  found  that  iodocaffeine  exercises  its  chief 
influence  on  the  nerves,  iodotlieobroraiue  the  muscular  part  of  the 
heart,  while  iodotheine  uniformly  affects  both.  Iodocaffeine  is  there- 
fore indicated  when  the  desire  is  to  reach  a  full  diastole,  as  in  in- 
sufficiency of  the  mitral  valve;  theobromine  is  indicated  when  the 
desire  is  to  strengthen  the  s^  stole,  as  in  insufficiency  of  the  aortic 
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VBlres.  Ah  a  side  effect  has  been  observed  spasmodic  cough,  which 
i»  atirilmted  to  the  Mei*rt*tioD  of  the  iodine  hy  the  uiucoiis  lueiuhraiie 
E»f  the  respinitory  organs. 

Among  (jtlier  ikunlogous  preparations  u  tirst  plaro  must  be  given 
the  sodium  salicylate  tJieobromiue  known  as  diuretin,  a  remedy 
liiH!aiu»^  dosenvdly  popular  almont  at  once.     Diuretin  is  ad- 
e«peH.nally  in  cases  of  heart  weakness  marked  by  arhythuiia  and 
pBY  when  digit-ilis  has  l»eon  used  without  effect  or  is  coutra-indi- 
iroiu   any  cause.     This  rt*inedy  wometiuies  shows  surprising 
in  thfso  cases  as  it  affects  the  heart  muscle  itself,  so  that 
psy  often  disappears  under  it  entirely  iu  the  course  of  a  few  days, 
one  desperate  case  iu  which  digitalis,  camphor,  and  caffeine 
nothing,  diuretin  lirought  al^nit  a  relative  recovery.     The 
diurv'tic  effect  is  obsei'ved  between  the  second  and  sixth  days.     Auy- 
e  unpleasant  effects,  nausea,  vomiting,  and  light  excitement, 
y  seen,  and  when  they  occur  usually  disappear  H|xjntaue- 
Doiily  under  the  continuous  use  of  the  drug  (Pawlusky). 

Diuretin  is  best  given  in  the  form  of  the  jMjwder  in  tbe  dose  of 
gr,  XV.  every  four  hours  in  soda  or  seltzer  water  discharged  from  a 
Biphoo  bottle. 

Bnmchitis,  catarrhal  affections  of  the  lungs,  etc.,  are  aildressed 
With  Um*  pr(*pai*ations  of  i|>ecao,  ammonia,  and  squills.  Ipecac  is  a 
light  and  safe  exjiectorant  which  may  be  given  in  the  form  of  the 
tiaotiire  or  syrup,  gU.  xv.-xxx.  every  two  or  three  hours.  Where 
Ihero  ia  moi-e  continuous  irritation  the  ipecac  may  be  given  in  the 
form  of  Dover's  powder  gr.  ii.-iii.  at  a  dose;  or  the  syrup  may 
ct>mbine<l  with  the  syrup  of  Dover's  ixjwder,  which  is  now  pre- 
in  the  pn^portion  of  gr.  v.  of  the  powder  to  ;i.  of  simple 
Apouorphine  in  the  dose  of  one-twelfth  to  one-fourth  of  a 
be  givon  every  three  or  four  hours.  Apomorphine  has  a 
t  nevertheless  a  rather  deitressing  effect  upt»n  the  heart. 
lA  a  stimulating  expectorant  and  ammonia  is  still  stronger. 
Tb«*  cairlxumto  of  ammonia  is  given  in  the  d(iSo  of  gr.  v.  in  milk  every 
two  hi)nn9;  but  a  far  more  eligible  preparation  is  the  li(|Uor  nniinonii 
aniaati  of  the  German  Pharmacopoeia,  which  may  be  given  in  dosea 
of  gtt.  ii.  iii,  in  sweetened  wator  pvcry  hour  or  two,  or  every  quarter 
of  an  hour  to  britlgo  over  an  impending  collapse, 

Sfinill  acts  up<ni  the  heart  like  digitalis,  but  it  has  also,  acconl- 

lo  Heinz,  a  direct  irritant  action  upon  the  cells  of  the  kidney, 

uclng  in  large  dose  nephritis  and  ha^maturia.     Hcucp  it  is  con- 

tim-imlicat'xl  in  acute  or  sulwicute  diseasp  of  the  kidney.     BesideiJ  its 

ence  as  an  exi>ectorant  squill  acts  as  a  diuretic  and  was  usi^d 

thk  dTuct  in  autitpiity.     In  the  ilropsy  of  uncomi^ensated  heart 
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failure  the  drug  is  ineffectual,  but  in  comx)ensation  it  renders  good 
service  with  digitalis  (Heinz).  Squill  is  also  contra-indicated  in 
irritable  states  of  the  stomach  and  intestine,  diarrhcea,  etc. ,  hence  it 
has  been  pretty  much  displaced  from  the  modem  materia  medica  by 
better  drugs.  It  is  usually  prescribed  in  tincture.  Sometimes  it 
is  combined  with  ipecac  as  in  the  compond  syrup  of  ii>ecao.  It 
may  be  given  to  children  in  the  form  of  the  oxymel,  one  part  acetum 
scillsa,  two  parts  purified  honey. 

Where  the  kidneys  are  sluggish  (Bright's  disease)  or  in  the 
presence  of  oliguria  from  stasis,  with  the  dangers  of  ursemia,  the  best 
remedy  is  nitroglycerin,  trinitrin,  in  the  dose  of  gtt.  i.-ii.  or  as 
many  as  to  gtt.  iii.-v.  diluted  with  water  or  alcohol  every  two  to 
four  hours.  The  extraordinary  virtue  of  the  milk  diet  must  be  borne 
in  mind  in  these  cases. 

Dropsy  which  has  proved  defiant  to  rest  and  the  milk  diet  gener- 
ally disappears  under  the  use  of  the  heart  tonics,  diuretiu,  caffeine, 
and  digitalis.  In  certain  cases  no  drug  is  as  good  as  calomel,  which 
acts  as  a  diuretic  probably  by  neutralizing  the  toxins  which  interfere 
with  secretion  in  the  kidneys.  Calomel  is  given  as  a  diuretic  in  the 
dose  of  gr.  iii.  three  times  a  day,  and  the  effect  is  asserted  at  the 
seventh  to  the  ninth  dose.  Any  undue  irritant  effect  upon  the 
bowels  may  l>e  restrained  by  opium,  and  ptyalism  may  be  avoided  by 
the  use  of  chlorate  of  potash,  by  frecjuent  cleansing  of  tlie  mouth,  and 
by  touching  any  ulcer  that  may  form  with  (caustic)  chromic  acid. 
The  calomel  should  be  discontinued  after  the  effects  are  secured.  If 
the  dropsy  should  still  prove  refractory  and  threaten  to  break  the 
skin  or  interfere  with  the  action  of  the  diaphragm,  etc.,  it  should  be 
attacked  luerhanically. 

Unanimity  as  to  the  best  method  of  mechanical  treatment  is  still 
lacking.  Southey  devised  fine  silver  canuuli©  for  the  purpose  of 
drainage.  Gerhardt  prefers  incisions  into  the  subcutaneous  connec- 
tive tissue  as  more  effective  than  the  introduction  of  small  trocars. 
With  the  necessary  cleanliness  these  incisions  are  entirely  free  of 
danger.  Michael,  who  advised  the  trocar,  considers  as  the  best 
means  that  which  discharges  the  most  fluid  in  the  smallest  time 
through  the  fewest  possible  openings.  Ewald  uses  the  thickest 
trocars,  such  as  are  employed  in  puncture  of  the  pleural  sac.  The 
penetration  is  not  more  painful  than  that  from  a  heavy  hypodermic 
needle.  The  skin  is  t(j  be  cleansed  with  ether,  alcohol,  and  subli- 
mate, and  the  trocar  introduced  obli(iuely  into  the  oedematous  tissue. 
The  stylet  is  then  withdrawn,  and  the  region  about  the  cannula  pen- 
cilled with  iodoform  collodion.  Though  the  tubes  have  often  been 
allowed  to  remain  for  days  Ewald  has  never   seen  inflammation  or 
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Tjsipelu.     A  nibber  tnbo  is  connected  with  the  ciinnulii  to  conduct 
•he  floid  over  tlie  side  of  the  bed.     The  cannula  should  be  open  at 
^he  end  and  not  nt  the  Hide,  ns  cnuuulie  with  side  opeuingH  are  drawn 
siiilewAvs  and  loo^t^ued  by  the  rubl>er  tube.     Souietime>^  it  Is  wise  to 
lav  till)  tub«;  along  the  le]L(  a  ahort  diHtance  and  fix  it  with  a  piece  of 
a^tickioi;  plaater  before  it  is  allowed  to  depend  frona  the  l)ed.     In  tbia 
•vmy  ihe  oauiinlu  reiiiairiri  fixed  and  all  tra<'tiou  upon  it  in  avoided.     Tlie 
oouu|^  after  withilrawiui^  lite  tube,  which  ia  sometiniea  |>er8iateut  for 
<1avm  xiotwitlistaudiug  the  xwe  of  iodoform  bandaging,  etc.,  and  which 
luacerates  the  skin,  may  be  prevented  by  inserting  a  needle  across 
the  o{>enuig  luid  winding  a  thread  about  it  in  the  form  of  the  figure  8. 
Wlien  the  cAnnuln  in  plugged  the  stylet  may  be  reinserted  or  the 
tttlK»  may  be  withdrawn  and  iuseiied  anew.     One  or  two  tubes  in 
each  leK  or  one  in  the  tltigh  and  one  in  the  leg  usually  suiiice  to  do 
tbe  work,     Ab  much  as  a  liti*e  or  more  may  escape  in  a  few  days, 
and  the  relief  is  correspondingly  great,  as  not  only  is  the  tlnid  of 
tbe  anWataneous  tissue  discharged,   but  remote   regions,  the  ab- 
dominal walls,  testii'leu,  etc.,  are  thon)ugh]y  drained.     In  one  case 
of  i^re    nephritis   several  litres  of  fluid   were   withdrawn   every 
fixir  we4*ks  for  six  tnoutJis,  with  the  effect  of  iiually  subduing  the 
threoteuing  symptoms.     Kumpf  gets  permanent  drainage  by  attach- 
ing t(>  tht>  end  of  the  rubber  tube  a  funnel  which  is  inserted  in  a 
baain  of  water  on  the  floor.     In  this  way  the  force  of  aspiration  is 
Mcarrd  (PoUatschek). 

Altbough  the  pnn^ss  of  escape  is  one  of  slow  oozing,  the  quantity 
which  ill  discharged  iluring  the  da\  is  sometimes  almost  incredible. 
Safscefiflin*  layers  of  cloths  aro  suaketl  in  the  course  of  time,  and  the 
bed  or  the  floor  at  the  feet  of  the  patient  is  saturated  with  serum. 
Tbe  mtti^ndants  declare  that  it  seems  impossible  to  keep  the  surface 
dry.  The  escape  should  be  slow,  for  if  tlie  (edema  be  alloweil  to 
MiUiide  too  rajiidly,  hebetude  with  delirium  and  wandering  sjieech 
■iteay  set  in  for  a  short  time.  The  quantity  that  may  be  diHciiarge<I 
■^Dd  iIm  length  of  life  that  may  l)e  secured  in  this  way  is  illustrated 
in  a  case  reported  by  L.  A.  Sayre  of  general  anasarca  from  hyper- 
txopby  of  the  heart  with  general  atheroma  of  the  arteries,  chronic 
oephritis,  and  ascite.s  from  compression  of  the  liver  and  portal  vein 
by  proliferating  perit-onitis.  Tapping  one  hundred  and  eighty-seven 
tiBMB  during  six  ytHWH  and  five  months  discharged  Hltngetherl,2(J3-,\ 
poanda,  that  is  more  than  six  times  the  entire  weight  of  the  patient. 
Id  extreme  cases  of  oedema  of  the  lungs  or  brain  where  death  seems 
tnUBiBrnt  fr<im  suffo<*ation  or  coma,  it  may  l)e  justlflable  to  let  blood. 
In  old  times  blo<wl  was  let  in  the  quantity  of  several  i)iuts  in  twenty- 
bmr  boon  id  the  relief  of  these  conditions,  and  there  is  no  doubt  of 
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the  value  of  venesection  in  these  desperate  cases.  In  the  clinic  of 
Liebermeister  it  was  found  that  in  certain  cases  of  insufficiency  and 
stenosis  of  the  mitral  valve,  when  the  pulse  could  no  longer  be  felt 
and  the  blood  only  escaped  from  the  vein  in  the  arm  drop  by  drop, 
the  discharge  of  240  c.c.  from  both  arms  rendered  the  pulse  palpa- 
ble and  saved  the  patient.  Under  the  use  now  of  digitalis,  the  hy- 
drops, the  cyanosis,  and  the  dyspnoea  disappeared,  so  that  in  the 
course  of  two  months  compensation  was  again  restored. 

For  the  relief  of  ansemia  nothing  takes  the  place  of  rest.  It  is 
observed  that  in  anaemia  from  twenty-five  to  one  hundred  per  cent, 
more  blood  is  discharged  into  the  tissues  in  the  recumbent  than  in 
the  sitting  posture.  The  next  best  thing  is  the  manufacture  of 
blood,  for  which  nothing  is  better  than  a  good  iron  therapy,  whereby 
the  Blaud  pill  may  be  recommended  specially.  If  these  pills  cannot 
be  well  taken,  there  is  wide  field  for  selection.  A  fine  preparation 
for  a  delicate  stomach  is  found  in  the  pyrophosphate  of  iron  and 
soda.  But  iron  should  not  be  substituted  by  arsenic  or  its  prepara- 
tions. In  fact,  arsenic  should  not  be  used  at  all  in  heart  disease, 
especially  in  fatty  degeneration,  as  it  may  increase  the  trouble 
(Stofella).  Alcohol,  phosphorus,  arsenic,  distinctly  lessen  the  resis- 
tance of  the  heart  wall  and  produce  dilatation. 

Chlorotic  women  should  desist  from  all  work,  and  this  rule  should 
be  rigid  in  all  cases  during  pregnancy  and  the  puerperium.  Schlayer 
recommends  rest  during  prej^nancy,  and,  if  there  is  albuminuria,  a 
milk  diet.  In  the  presence  of  heart  failure  premature  labor  should 
be  induced  unless  it  follows  spontaneously,  an  occurrence  which  is 
rather  the  rule  under  these  circumstances.  Labor  is  to  be  hastened, 
if  necessary  by  the  forceps,  but  the  delivery  of  the  child  must  be 
gradual.  The  sand  bag  should  be  laid  upon  the  abdomen  and  should 
make  pressure  so  as  to  occupy  the  space  left  by  the  escape  of  the 
foetus,  in  order  to  prevent,  under  the  rapid  descent  of  the  diaphragm, 
a  too  sudden  aspiration  of  large  (luantities  of  blood  from  the  thorax 
into  the  right  heart.  Sometimes  it  may  be  necessary  to  make  a  vene- 
section. Edge  advises  the  induction  of  abortion  as  early  as  the  third 
month.  Delivery  should  then  be  as  rapid  as  possible,  but  hemor- 
rhage should  not  be  stopped  at  once. 

Digitalis, — We  come  now  to  digitalis,  the  study  of  which  has  been 
purposely  postponed  to  the  last  on  the  principle  of  the  reservation  of 
the  best.  Without  wasting  time  in  the  search  for  superlatives,  it  may 
be  said  that  digitalis  is  the  chief  weapon  in  the  hands  of  the  physi- 
cian in  combating  heart  disease.  Fothergill,  who  made  the  first  sci- 
entific studies,  quotes  from  Pereira  the  fact  that  the  foxglove  is  men- 
tioned in  a  manuscript  written  before  the  Norman  conquest,  and  states 
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that  Fnchsius  (1542)  first  gave  it  the  name  **  digit-alls"  from  the  (Ger- 
man word  fingerhui,  thimble,  on  account  of  the  shape  of  its  blossom. 
Withering,  of  Birmingham,  had  observed  the  kindly  clinical  eflfects  of 
digitalis  as  a  diuretic  when  **  the  nnasarcous  limbs  pit  under  pressure" 
as  long  ago  as  1785.  Fothei^gill  made  his  experiments  nearly  a  cen- 
tury later  (1870)  "only  of  an  elementary  character,"  he  says  depre- 
catingly,  on  birds,  fishes,  and  frogs  to  disprove  the  fallacious  idea 
that  the  drug  was  a  sedative,  "  the  opium  of  the  heart"  as  it  had  erro- 
neously come  to  be  considered.  Traube  saw  that  digitalis  increased 
the  pressure  of  blood  in  the  arteries,  Fothergill  found  that  it  con- 
tracted the  arterioles,  and  Foster  showed  that  it  slowed  the  pulse  by 
lengthening  the  diastole.  Thus  was  established  the  action  as  a  heart 
tonic.  Digitalis  is  now  "  the  foremost  of  the  cardiac  tonics"  (Bal- 
four), and  more  thorough  acquaintance  with  it  has  only  served  to 
fortify  its  position.  It  is  indeed  questionable  if  any  remedj'  in  the 
whole  range  of  the  materia  medica  gives  the  physician  who  makes 
judicious  use  of  it  more  perfect  satisfaction,  at  least  for  a  time. 
But  the  injudicious  use  which  came  of  extravagant  claims  was 
attended  with  extreme  reaction.  Walshe,  for  instance,  in  his  work 
on  Diseases  of  the  Heart,  published  as  late  as  1851,  denounces 
digitalis.  "I  have  not  spoken  of  digitalis,"  he  says.  "The  action 
of  this  medicine,  when  it  really  does  slacken  the  circulation  mate- 
rially, is  rarely  demonstrably  beneficial,  sometimes  seriously  mis- 
chievous, always  hazardous."  This  wholesale  condemnation  was 
based  upon  the  fear  that  retardation  in  the  action  of  the  heart  would 
favor  coagulation  of  blood  in  the  organ. 

We  know  now,  however,  that  the  process  of  thrombosis  requires 
more  than  a  mere  retardation  of  the  circulation,  and  have,  moreover, 
become  familiar  with  the  fact  that  the  heart  is  not  only  retarded  but 
is  also  strengthened  under  the  action  of  digitalis. 

According  to  Schultz  digitalis  directly  excites  the  vagus  and  in 
exciting  the  vagus  restores  the  action  of  the  heart.  Digitalis  affects 
the  nerve  both  in  its  centre  and  at  its  periphery.  Proof  is  furnished 
by  the  fact  that  if  the  regulatory  system  of  the  heart  be  paralyzed  by 
atropine,  and  digitalis  bo  then  injected,  the  retardation  of  the  heart's 
action  is  not  observed. 

With  the  reduction  in  the  number  of  contractions  the  energy  of 
each  contraction  is  increased,  that  is,  the  systole  is  strengthened, 
and  the  pulse  is  affected  correspondingly.  In  fact,  the  pulse  may 
be  reduced  by  digitalis  as  low  as  to  40  beats  (Balfour) ,  to  37  beats 
(Mavre),  to  28  beats  (Hutchison),  or  in  extreme  cases  even  as  low 
as  to  17  beats  (Piedaquel  and  Heurteloupe). 

As  to  the  secretion  of  urine,  it  may  be  said  that  a  single  large 
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dose  or  hiuhU  repeated  doH»  Lub  uo  particular  iutiueDce.  Bat  Brno- 
ton  found  tliut  when  the  blood  pressure  reached  itfl  height  the  iMx-nr 
tion  of  uriue  Imcnnie  iiul  under  a  simultaneous  powerful  contraotioD 
of  the  tiner  arteries  of  the  kidney,  and  that  ^\' it h  reduction  of  ik 
presstu'e  and  returning  relaxation  of  the  vessel  walls  the  Becretion  of 
urine  l>egan  anew.  Under  the  influence  of  digiUlis  the  action  of  ti)« 
heart  is  slowed  down,  the  auricle  getu  tiuae  to  empty  itself  l>e(*4taw 
the  systole  sets  in  slower  and  later.  80  the  diastole  is  longer  and 
the  ventricle  gets  its  full  supply.  Thus,  the  st^isis  is  i-elievcd  in  aU 
the  distant  vessels,  the  swollen  mucosa  of  the  bi-onchial  tuU*ii  auJ 
the  enlarged  liver  and  spleen  return  to  their  natural  volume,  or  are 
at  least  reduced,  the  cyanosis  fades  away,  tho  dyspno-n  disappears. 
Ah  the  pi-essure  is  increaseil  in  the  arteries,  including  the  arteries  of 
the  kidneys,  the  tiaautity  of  urine  is  increased  and  thus  tlie  drop«y 
is  relieved. 

These  effects  are  seen  in  all  cases  of  heart  failure  whore  Uie  wtrrk- 
ing  C4ipacity  of  the  heart  is  diminished.  Therefore  digitalis  is  not 
iudicutetl  in  cases  in  which  the  compensation  is  aln^ady  perfect. 

But  digitalis  has  only  a  temixirary  effect,  though  it  xany  be  sna- 
tatnod  for  three  or  four  weeks.  Under  unfavorable  circumRtanociB  tbfl 
effect  is  lost  in  the  course  of  one  or  two  weeks.  The  remedy  shouM 
not  l>e  resurnetl  ttx^  soon.  It  is  best  to  allow  an  iutenal  of  four 
weeks,  but  the  effe<^  should  be  as  |)erfect  as  possible  that  it  may  be 
sustaine<l  for  si«u(*  tinit*.  Digit^ilis  lias  its  full  effect  only  wlien  tbi' 
patient  remains  in  bed,  and  compensation  is  secured  and  sustained 
only  when  the  patient  remains  in  be<l  four  wiH^ks.  Every  leugtbei)- 
ing  of  this  perirKl  is  a  gain  for  the  patient.  In  these  oaaefi  w] 
compensation  is  long  sustained  and  again  lapses,  it  may  lie  rest 
at  times  without  resort  to  digitalis  simply  by  remaining  in  bed  a 
few  days  (Lielmnneisfer). 

Digibdis  is  given  in  the  form  of  the  tincture,  the  infusion,  and  the 
powder.  Some  of  the  active  principles  are  more  soluble  in  water, 
some  in  alcohdl;  the  powder  <»f  course  includes  them  all.  The  dofi« 
of  the  jKjwder  is  one  grain  ;  the  e<juivalent  of  the  tincture  is  ten  dropa, 
and  of  tlio  infusion  half  an  cmuce,  tliat  is,  one  tab1es{>oonfnl.  The 
prepanition  may  be  given  every  two  to  four,  or  six  to  eight,  hoon. 
Any  pre^Hiration  used  should  1>h  frt»sh. 

Digitalis  is  peculiar  in  the  fact  that  its  action  is  slow,  but  is  loBg 
sustiined  and  is  cumulative.  Thus  Pech  finds  that  the  administra- 
tion of  digitalis  in  small  dose,  0.10  gm.  (gr.  iss.),  makes  its 
effect  manifest  only  after  four  to  five  days.  After  the  use  of  0.20 
(gr.  iij.)  the  effect  is  seen  in  thn>e  days.  After  getting  a  permanent 
effect  the  remedy  may  be  used  a  long  time,  but  never  longer  than  a 
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moBth.  After  the  use  of  0.30  (gr.  ivsB.)  the  effect  is  produced  in 
twelve  bom's  and  continues  for  about  five  days.  If  this  dose  is  con- 
tinued five  to  six  days,  the  after-effects  are  sustained  for  twelve  days. 
A  favorable  effect  is  sustained  for  twenty  days  after  the  use  of  1 
gram  (gr.  xv.),  but  such  large  dose  should  never  be  administered 
longer  than  two  days.  The  quantity  of  digitalis  that  may  be  taken 
in  time  without  injury  is  sometimes  enormous.  A  unique  case  in 
this  regard  was  reported  by  Balz.  A  woman  affected  with  mitral 
stenosis  of  high  degree  took  daily  0.3  gram  (grs.  ivss.)  of  the  pow- 
der of  the  leaves  of  digitalis,  and  consumed  thus  in  the  ^course  of 
seven  years  over  800  grams  (  3  xxv.)  of  the  drug.  In  the  fatal  case 
reported  by  Kohnhom,  that  of  a  young  soldier  who  took  100  pills 
{4  per  day)  to  escape  military  service,  it  was  calculated  that  the 
patient  had  taken  in  tlie  course  of  four  weeks  16  to  17  grams  of 
the  powder  of  digitalis,  corresponding  to  about  0.6  (gr.  ix.)  per  day. 
As  1  gram  (15  grs.)  is  the  highest  maximal  dose,  it  was  seen 
there  was  in  this  case  a  fatal  cumulative  effect.  Large  doses  of  the 
tincture,  as  much  as  half  an  ounce,  are  sometimes  prescribed  in  deli- 
rium tremens,  and  continued  drachm  doses  in  the  preciitical  periods 
of  pneumonia  (Balfour) .  But  such  doses  are  dangerous  in  heart  dis- 
ease, as  the  vagus  is  paralyzed  in  time  by  the  cumulative  effects  of 
even  small  doses. 

To  avoid  the  e\'ils  of  cumulative  effects,  Pfaff  recommends  a 
prei)aration  from  w^hich  the  digitalin  has  })een  extracted.  This  drug 
has  a  bitter  but  not  disagreeable  taste  and  is  quite  willingly  taken  by 
the  most  fastidious  patient.  It  is  absorbed  much  more  slowly  from 
the  stomach.  It  was  used  with  benefit  in  sixteen  cases  at  the  clinic 
at  Basle.  The  largest  dosago  used  was  48  mg.  in  twenty-four  hours. 
Robinson  finds  that  he  is  able  to  neutralize  the  effect  of  digitalis 
in  contracting  the  vessels  by  the  simultaneous  administration  of 
nitroglycerin. 

In  whatever  form,  the  remedy  should  be  au8i)ended  when  the 
urine  increases  to  two  or  three  pints,  or  when  the  frequency  of  the 
pulse  is  reduced,  or  in  the  })reseuce  of  unpleasant  symjitoms,  vo- 
miting, etc.  During*  the  interval  the  remedy  should  not  be  given 
at  all. 

Digitalis  was  used  in  the  years  1870-1890  inclusive  in  the  clinic  at 
Tiibingen  in  94  cases  of  valve  lesions  with  broken  compensation.  It 
was  used  also  in  30  other  cases  in  which  the  exY)ectant  method  fur- 
nished no  results  or  at  least  no  satisfactory  results.  Of  these  124 
cases  the  result  was  perfect  and  ]ierniaucnt  in  61,  temi)orary  in  40, 
and  negative  in  23  cases  (LiobernieiHtor) . 

The  symptoms  ot  xjoisoning  by  digitalis  consist  in  almost  unin- 
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temsptad  romitiDg,  wiib  Tiolent  heftcUche,  tnmoltnonH  ai*tii>u  mI  tU 
bout,  oad  icj  eoldneaB  of  tbe  extremities. 

In  lbs  toeftlment  of  poiflomng,  it  is  nefoomry  to  watih  out  Vm 
rtnmniih  pefffceUv  deftn.  The  collapse  vfaich  fc^lova  the  iioiBoning  t» 
ibftB  to  be  tnfttod  in  a  purely  symptonutic  way  bj  the  propor  stimn- 
Luite,  a]c()L<»1,  camphor,  caffeine,  salt-water  tiaiialDsioDs,  ptc.  It  in 
tmcmmnry  to  keep  the  akin  warm  by  clothing  and  other  metbmJft. 
(Scholtz). 


The  ef  ortB  of  the  chemista  to  separate  an  active  principle  tial 
soooeeded  in  isolating  a  nombor  of  alkaloids,  to  wit,  digiUiliu,  iligi- 
toniUr  digitalein.  and  di^itoxin.     ScLmiedeberg  fonnd    the  ^ 
preparations  of  iligitiiliu  t«>  1>6  different  bodies.     In  fuct  most  •<: 
preparations  are  unreliable  and  nnsale. 

Tlif*  iiidi\'iduul  coiiHtitucutM  of  iligitalia  cannot  bo  us*h1  with  >.■'' ' 
The  danger  of  int'jxioutiotj,  the  inap<»*sibiiity  of  reckoning  tlif  j  - 
doae  of  digitoxiu— which  almost  caused  Koppe,  the  discoverer  of  it 
hia  life — moreover,  the  varying  fjuantity  of  the  constituentM  in  differ- 
ent preparatiouri  and  tli«  varying  naseeptibility  of  dilTereut  pati'iit^, 
make  the  use  of  these  preparations  imi>racticalile  (Oefele).     In  c^lh^s 
where  digitalis  disturlm  tbe  Ktoma(*h,  it  is  intervstiug  to  know  tluU 
some  of  the  constituents  may  be   used  by  clyster.     Thus  Weniel 
finds  digitoxin  (Merck)  the  most  powerful  as  well  as  the  moet  i^oi- 
sonoos  of  all  the  constituents  of  digitalis.     This  author  nsed  it  in 
nine  cases,  three  of  valvuLir  dis*^ase.  three  of  myocarditis,  and  thre« 
of  nephritis.     The  digitoxin  was  used  by  clyster  in  the  preimration: 
digitoxin  0.01,  alcohol  lO.lK  aq.  destillat.  ad  200.0.     Fifteen  grams 
of  Uiis  preparation  were  iujet'ted  with  10(1  gm.    water  three  times  a 
day,  thns  of  digitoxin  0.00075  per  dose.     The  effect  in  strengthen- 
ing and  retanling  tlie  pulse,  increasing  the  diure.sis  and  relieving  the 
stasis,  without  any  associate  evil,  was  more  i>owerful  than  with  the 
use  of  the  infusion  of  digitalis  (Dipjte). 

It  seems  to  be  established  that  digitalin  may  cause  a  local  inflam- 
mation and  even  necrosis  of  tissue  when  used  8ubcutaueousl,^ .  Wat- 
kowski  and  Pell  saw  a  sharp  congestion  at  the. point  of  i>enetmtioD, 
which  was  attended  with  fever.  Hence  Erlenmeyer  warns  against 
tlio  use  of  digititliu  by  snlxnitJineons  injection. 

Better  adapted  for  this  puri>o80  is  sparteine^  which  is  highly  aolo- 
ble  and  not  at  all  irritant  to  the  tissues.  The  sulphates  of  spurttunr 
is  given  in  the  same  dose  as  mtjrphine,  namely,  one-sixth  to  one- 
fourth  of  a  grain.  Sparteine  has  an  advantage  also  in  that  it 
does  not  increase  the  resistance  in  the  vessels.  Hiirthle  found 
from  his  studies  that  oxysparteine,  administered  in  doses  which 
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pnxlared  no  risiblt?  oLivnge  in  the  general  condition^  increased  the 
ArctivitT  of  the  heart  without  producing  any  change  in  the  tone  of 


1  I .^  the  best  single  subetitnte  for  digitalis  is  strophaiithus, 

rfatch  ifei  given  in  the  form  of  the  tincture  in  the  dime  of  tive  to  fifteen 
ining  preferal»ly  with  the  smaller  dose.  HtropLanthns 
itage  that  it  lu'ts  at  once^  never  irritates  the  Htomarh  or 
digestion,  and  has  no  eumnlative  eflfects.  But  stro]thanthiis 
not  reallv  diajjute  the  sovereignty  ol  digitalis  as  a  hearl  tonic. 
Th©  effect  of  it  is  neither  so  snhstjintial  nor  so  sustained.  The  throne 
ol  digitalis  is  established  by  decades  of  ripe  exj>erieure  at  the  hands 
nl  the  most  cautions  and  critical  t)bKer\erfi.  The  claims  of  strophan- 
tiiOB  are  still  ou  trial.  Gottlieb  declares  that  he  has  never  seen  so 
uftiiT  patients  who  have  lived  for  years  with  heart  disease  die  sud- 
deDly  nnder  any  other  treatment  as  after  the  use  of  stro])hauthua. 
Tbe  physician  and  the  relatives  console  themselves,  he  sjiys,  with  the 
diiiKiioeis  of  an  apoplexy,  but  the  accumulation  of  cases  of  sudden 
doaUi  iDAjr  p<iint  to  a  dire<!t  effect  fif  strojihanthus  medication. 

It  t»  wise  to  know  a  unml>er  of  substitutes  for  digitalis,  aa  the 
lemedjr  innst   l)e  changed  from   time  to  time,  not  only  because  of 

tnlative  effects  and  tolerance,  but  l)ecause  of  irritant  effects  upon 

stomach  antl  «ligestiim.  Digitiilis  will  sometimes  produce  a  most 
inU^iifle  anorexia,  and  if  then  further  forced,  nausea  and  obstinate 

liting.  Patients  <iften  rejich  a  {Ktiut  when  they  will  tight  the 
use  of  it,  and  if  the  [ihysidan  d<tos  not  know  how  t*:>  change 
tlie  drxk^  he  will  find  that  the  patient  knows  how  to  change  the  phy- 
sjHacL  The  folh^wing  are  therefore  some  of  the  principal  substitutes 
A«  KiT^u  ^y  Oefele: 

Adonis  vemalis,  which  has  something  of  the  effect  of  digitalis  and 
tannin,  given  in  concentrated  infusion  or  in  alcoholic  extract  gr.  xx. 
ter  die,  f>r  in  the  furm  of  adouidin  gr.  i.  dissolved  in  gly<rerin  and 
watrr  Z  isa.,  of  which  the  dose  is  ten  drops  three  times  a  day. 

Crr(*nH  gmnditloris.  sometimes  uubotanically  known  as  cactus 
gr&uditloris,  furnishes  at  the  moment  of  dehiscence  of  flower  a  car- 
<lto-touic  pn*|uirati<m.  The  pro]mratiou  is  found  in  the  plant  only 
for  a  few  hours,  but  from  it  is  derived  a  fluid  extract  and  a  tinctui'e, 
which  are  prvscril»e<]  in  the  dose  of  eight  Ut  tm  drops  four  times  a  day, 
Thft  dooe  should  never  exceed  tMo  grams  every  four  hours.  This 
dni({  haa  uo  cumulative  effect.  Fleti.!h4*r  H<^me  recommends  cactus 
gruDclziionfl  in  the  treatment  especially  of  nenous  affection  of  the 
heart.     Tliis  n^meily  was  also  recommended  by  Engstav  and  Bomet. 

Coovallaria  majalis.  lily  of  the  valley,  has  l>een  hmg  employed  by 
tlie  people  in  the  treatment  of  dropsy,  especially  in  Rnssia.    The 
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active  piinciple  ia  derived  from  the  miupened  buds.  The  infusion  u 
giveu  in  the  uoncentratiou  uf  1-10,  of  which  the  dose  is  a  tablesixyuti- 
ful  every  two  hours.  ConvaUuria  combines  the  jirinciplea  of  digi* 
talis  aud  jahip.  l!(>uvHUariu  is  not  suitable  for  long  uiedicatioii,  a* 
tolerance  occurs  as  oail y  as  the  fifth  day  and  the  effect  ceai»Gs  frum 
that  time  on,  unless  the  dose  is  increased.  In  this  regard  i*c)uviil- 
laria  is  allied  closer  to  the  double  caffeine  salts  than  to  the  other  digl* 
talis  bodies. 

Hellebore  is  one  of  the  drugs  of  the  most  i-emote  antiqnity. 
Hellebonnn  possesses  drastic  and  expeut<:iraut  [irojierties.  It  has, 
therefore,  something  of  the  virtues  of  ammonia  and  digitalis,  ami 
was  employed  in  older  patients  affected  also  with  bronchitis  and  con- 
stipation. Hellel>orein  is  easily  soluble  in  wator  and  may  tht^refore 
be  used  in  sultcutaueous  injection  in  dose  of  one  centigram. 

Nerium  oleander,  originally  an  arrow  poison  nswl  liy  the  alviri- 
gines  of  Spain.  As  an  arrow  [loisou  it  ranks  iti  its  rapid  effecU*  wilh 
strophanthus.  The  oleander  possesses  cardio-touic  glucoside*  vary 
close  to  those  of  digitalis,  so  close  that  they  have  sometimes  l»eeii 
regarded  as  i^ienticd.  But  they  are  not  identical.  The  common 
preiMiration  is  an  infusion.  Merck  made  a  tincture,  Boml>elon  a 
prejMiration,  an  olwindriil,  for  snlx-utaneons  injection.  The  effect  t)f 
the  remedy  is  prompt  auil  sustained,  us  the  pulse  is  kept  i-egular  and 
powerful  for  a  long  tin)e.  The  frerpiency  of  respinition  is  nxluciNl. 
Under  the  action  of  it  there  is  diuresis  ^\ith  increase  in  the  solid 
constituents  of  the  urine.  Constipation  is  relieved,  and  palpitation, 
ftxlema,  and  dyBpu<j>a.  the  consequence  of  valve  lesions,  disappf^r. 
The  daily  dose  for  short,  quick  effect  is  (KT*  of  the  crude  <lmg,  or 
5  grams  of  the  tincture ;  for  longer  use  0.05-0. 1  -0.2  gram  of  the  crotie 
drug.  For  sulKutaneous  use  the  first  dose  should  be  oleandrid 
15  mgm.  dissolved  in  water  aud  glycerin.  This  dose  may  l)efolloweil 
by  6  mgm.  after  an  interval  of  forty-eight  to  ninety-six  hours.  The 
oleander  toxin,  which  has  also  l>eon  recommended,  is  less  suitable. 

Enonymus  atroi>urpureu8  aud  lihamnacea,  from  North  America, 
has  as  yt^i  found  no  foothold  in  the  old  country,  perhaps  on  Hccwunl 
of  tlie  uncertiunty  of  the  drug.  Tlie  cardio-tonic  glnco«ide,  euony- 
min  (M«»yer)  jiroduces  no  local  irritiition  in  suln-utaneous  use  and 
sust-Jiins  the  effect  of  digitalis  for  nineteen  days,  but  the  internal 
mlministratioti  i>f  the  crudw  drug  irritjites  the  inttistiiml  canal  to  such 
an  extent  as  actually  to  conceal  the  effect  n\KHi  the  heart. 

Zea  Mais  is  said  to  possess  in  its  stamens,  according  to  Italian 
observers,  cartlio-tonic  proi)ertieH  and  to  act  as  a  powerful  diuretic 
It  is  considered  of  rspeoiul  value  iu  catirrhal  iuflsmmatory  affectioii6 
of  the  urinary  apparatus. 
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It  is  intereatinf;  to  know  that  there  is  here  a  tropical  and  snb- 
tni|ii<*al  familr  of  103  species  and  iXM)  varietipH,  hoiiip  of  whi(^h  may 
be  focmd  to  eontain  the  proi>er  constituents  to  stimulate  the  heart 

In  seeking  a  substitate  for  digitalis  it  is  well  to  know  also  tliat 

ibe  fBinedv  which  acts  upon  the  heart  may  have  other  properlleH. 

Hiiss  juloniti  is   constipating,  couvallaria  in   purgative,  oleander   is 

hiXiktive,  hellebore  is  expectorant,  and  ujuis  has  anti-cataiThnl 

CoQvallaria.  like  the  double  salts  *»f  caffeine,  exercises  a 

uiimentarv  effect  and  develops  a  rapid  tolerance,  so  tliat  it  must  bo 

given  in  increzisiug  drtses  like  arsenic.     Digitalis,  oleAnder,  stro])han- 

taOi  adonis,  in  small  dose  often  show  their  [>eculiar  effects  U]>ou  the 

only  }ifter  a  longer  time.      In  tlie  case  of  strophanthus,  old  age 

irith  its  fragility  of  tlie  vessels  is  a  coutra-indication  on  account  of  the 

«lAtiger  of  Apoplexy .     But  digitalis  and  oleander  may  be  biken  M-ith 

safety  by  the  oldest  patients.     The  attempt  to  tind  a  substitute  for 

(Ugtialis  in  any  one  remedy,  which  has  all  its  virtues  and  none  of  its 

,TioeB»  will  fkerhaps  always  prove  futile.     Nevertheless,  a  successful 

4>y  may  be  obtained  by  a  rational  change  of  the  substituting 

drugs  <Gefele>. 

In  all  ftiruis  of  valve  lesion  associated  with  arteriosclerosis,  that 
especially  in  aortic  lesion,  the  sodium  iodide  is  indicated  in  the 
of  gr.  V.-3C.  ter  die  in  a  wineglass  of  milk.     The  remedy  may  be 
Kim  continnouKly  with  l>enetit  in  the  smaller  dose  for  mouths  or 
yefti«. 

It  will  be  rememljored  also  that  for  steady  supXMirt  of  the  heart 
-   ao  remedy  e<|uabi  strychnine;  but  the  Wrtues  of  strychnine  have  been 

Tb*  aocnmulation  of  fat  about  the  heart  is  a  sign  so  obvious  as  t^ 
lie  AiTtn&lly  obtnisive  upon  exposure  of  the  heart:  hence  the  fat  heart 
wan  noticed  by  the  oldest  observers.  In  fact  the  increase  in  the  nor- 
nal  fat  was  remarked  as  long  ago  as  by  Bonetus.  Morgagni,  and 
B&ac.  Thefje  early  observers  noticed  the  deix>8it  at  the  base  of  the 
heart  under  the  pericanlium  and  along  the  furrows  formed  by  the 
tesMla,  especially  in  ndvanced  maturity  and  old  age.  Laucisi  (]7:i8) 
Mw  also  the  spots  of  fatty  degeneration  on  the  suHace  of  the  heart 
mnada  imder  (he  endfxrnrdinm,  ashy  gray  points  which  he  distin- 
pdalvd  as  "sub  forma  cinerearum  macniarum  sparsim  intemas  tuni- 
OM  Tariegant.**  Gambarini  considered  these  yellow  spots,  which  he 
txmttd  most  frequent  on  the  papillary  muscles  of  the  left  ventricle,  as 
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signs  of  myooardida.  But  it  was  Laonneo  who  first  of  all  distio- 
guinhed  the  mere  deposit  of  fat  from  true  fattv  degnut^rattou  wliidi 
ropresenta  a  particular  form  of  retrognide  change  in  the  heart  moHcle. 
Wo  may  uow  diHtiiiguiHh  thoso  two  forms  as  thc^  fat  hi^Jirt  and  iLe 
fatty  heart,  respectively. 

The  outride  accumulation  of  fat,  the  simple  fatty  deposit  (fat 
heart),  was  especially  studied  by  Stokes,  who  described  thecouditiaa 
as  an  envelope  of  yellowish  color,  which  sometimes  enclosed  th»*  wboir 
heart,  concealing  the  muscular  stnicture  in  the  vessels  and  eularginK 
and  changiug  the  shape  of  the  heart  more  to  that  of  a  globe.  It  i» 
plain  to  see  that  the  accunmlatiou  is  a  simple  increase  in  the  natanl 
fat,  for  the  tirst  increase  is  found  in  the  regions  of  uatui'al  deposit 
to  wit,  along  tlie  fnrrows  Ijctwocn  the  ventricles  and  in  the  course  cif 
the  coronary  vessels,  as  well  as  between  the  auricles  and  ventJicles, 
at  the  apex  and  at  the  luise  about  the  origiu  of  the  great  vessels. 
The  fat  increases  first  to  cover  and  conceal  the  right  ventricle,  while 
parts  of  the  left  ventricle  are  still  uncovered.  In  its  further  courw 
the  fatty  ileposit  extends  to  infiltrate  the  muscular  structure,  so  that 
lines  or  strijies  of  fatty  tissue  are  intorculntcd  Ixitween  the  moaole 
fibres.  Under  the  continued  accumulation,  the  heart  is  at  lost  loaded 
down  upon  its  surface,  and  the  muscle  fibres  are  themselvefl  sei«- 
rated,  and  finally  sufi*er  atrophy  from  ]>re88ure  and  defet^tive  blood 
supply. 

These  excessive  accumulations  are  found  usually  in  connet'tion 
with  general  obesity  and  are  distinguished  in  their  loc^l  deiMJsits  as 
obesitas  cordis  or  lipomatoeis  cordis.  From  the  fact  that  the  fat 
forms  an  envelope  for  the  heart,  Virchow  described  the  c*onditioD  aa 
lipoma  capsulare  cordis.  But,  as  in  general  lipomatiiais,  the  d<^ 
posit  of  fat  may  be  localized,  so  also  considerable  accumulations 
are  encountered  in  the  heart  in  the  absence  of  excessive  deposits  else- 
where. In  fact,  the  fat  heart  is  sometimes  found  in  leau  (>eopIe, 
occasionally  in  imlividuals  undergoing  emaciation  from  some  wastinc 
disease.  Ac^cumulations  of  fat  about  the  heart  am  occasioiially 
found  also  with  accumulations  of  fat  in  other  internal  organs.  Laen- 
nec  ol^served  in  these  cases  the  accumulation  of  a  hirge  r]uantitr  nf 
fat  in  the  inferior  me<liastinum,  and  esjyecially  l>etween  the  i>erirar- 
dinm  and  the  pleura.  This  fat,  ho  says,  is  often  traverse*!  by  a 
large  numlMu-  of  small  vessels  whi<*h  gives  it  a  reddish  color,  and  as 
the  fat  iirotrudea  in  the  form  of  an  irregular  fringe  into  the  pleura) 
sac.  it  has  a  coarse  resemblance  to  the  cock's  comb.  "  Tlie  fat  which 
envelops  the  heart,  on  the  other  hand,  is  always  of  n  pal<i  y«|]otr 
color  and  of  a  mediocre  consistence.*'  Moreover,  in  some  caam  fat 
comes  to  be  deposited  in  the  heart  itself  in  unusual  places,  «s»  for 
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under  the  eudocardiuin,  where  it  may  form  h  layer,  or  more 
&>equenlly  ac^^^aiuolate  in  masses  wkich  may  protrude  into  the  cavity 
ol  the  ventricles.  Luncisi  distinfj^uished  these  deposits  as  adipose 
folHelea. 

Where  the  aecomulation  is  excessive,  the  heart  muscle  itself  suf- 
fera  defC^neratioD  of  various  kinds,  chioHy  fatty,  so  that  in  these 
eases  the  two  forms,  the  fatty  deposit  aud  the  fatty  degeneration, 
coincide.  The  accumulation  is  sometimes  rapid,  but  is  nsnally  slow. 
ModenUe  accumulation  in  no  way  disturbs  the  action  of  the  heart. 
itQiB  inoraaBe  becomes  pathological  only  wlien  it  interferes  with  the 
ilatiou. 
The  tiiology  in  these  cases  is  the  same  as  that  of  o1>esity  in  gen- 
Old.  But  the  fat  hfurt  is  never  found  in  infancy;  it  occurs  only 
after  maturity,  and  the  tendency  to  it  increases  with  years. 

Obeeity  may  be  heretlitury  or  acquired.  The  condition  certainly 
ra&s  in  families.  It  is  also  more  marked  iu  c^rtaiu  races  and  places, 
and  may  be  a<xiuired  by  excessive  nutrition  and  deficient  exercise. 
€K  foods,  starch,  sugar,  and  alcohol  especially  contribute  to  the  for- 
mation of  fat,  so  that  the  fat  heart  is  often  found  in  drinkers.  A 
•adeBlary  life,  indolent  habits^  prolonged  sleep,  bring  about  the 
■amo  result  by  diniiTiished  consnmj>tion. 

Xo  (MiTticular  inHuence  is  exercised  by  sex.  Most  of  the  mon- 
strous cases  of  general  obesity  have  lieen  in  women.  "  Fair,  fat,  and 
forty/'  is  a  proverb.  Bizot  found  the  fat  heart  more  frequently  in 
the  female  sex,  bnt  Quain  saw  it  oftener  in  tlie  male  sex. 

Aside  from  the  cases  iu  which  the  local  accumulation  is  part  of  a 
>ral  polysarcia,  which  may  iu  turu  be  asoril>ed  to  heredity,  jUco- 
tm,  etc.,  it  is  difficult  U^  accx>unt  for  the  fat  heart.  The  tendency 
of  the  present  time  is  to  refer  these  grave  disturbances  of  nutrition, 
along  with  acromegaly,  giantism,  etc.,  to  obscure  changes  in  the 
oentnd  nervous  system.  The  alTectiou  of  the  thvroid  gland,  which 
to  myxcBdema,  probably  has  a  similar  central  origin.  The 
Bef  danger  of  lipomatosis  arises  from  atheroma  of  the  arteries  and 
Lorrhage  in  the  brain.  The  fre<iuency  of  arteriosclerosis  has  long 
r«marfcp*l  in  connection  with  the  fatty  liejirt.  In  more  than 
-tbinl  of  the  cases  of  ol)esity  th»?  lie^irt  is  found  fatty,  and  a  third 
rf  all  the  cAses  succumb  to  cerebral  liomorrhage. 

^Sym/i/^mw.— The  fat  heart  may  show  no  signs.     The  amount  of 
'  ml  which  may  be  consistont  with  health  varies  with  differ- 

6r!  iiiftls  and  in  the  same  individual  iu  different  periods  of  life. 

P*H>ple  gain  and  lose  weight,  which  is  largely  a  matter  of  the  amount 
Ithin  certain  bnt  indofiriit*^  limits,  without  interference  with 
or  health.     It  is  (juestionable  if  any  amount  of  fat  upon  the 
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surface  of  the  heart  may  really  einharraAs  its  action.  It  is  cult 
wheu  the  heart  muucle  dbres  are  separated  by  layers  of  fat  thai 
the  action  of  the  heart  may  bo  impeded.  The  muscle  of  the  heart 
is  so  strong  when  sound  as  to  be  able  to  overcome  mnch  greater 
obstacle  than  can  be  offered  by  any  deposit  of  fat.  For  instance,  the 
action  of  the  heart  is  powerful  and  the  pulse  may  be  strong  at  tlio 
wrist  in  the  presence  of  a  lar^e  ]>ericardial  effusion.  It  ia,  therefore, 
not  the  accumulation  but  the  intiltnition,  esiwscially  when  followed  bjr 
subsequent  degeneration,  which  interferes  witli  the  action  of  the 
heart.  Laeunec  declared  that  neither  he  nor  Corv'isart  had  over 
observed  any  symptom  "wliich  might  Hoom  to  depond  directh'  upon 
this  accumulation  of  fat.'*  It  is  wheu  the  deposit  is  associated  with 
degeneration  that  the  action  of  the  heart  becomes  enfeebled.  »o  that 
the  impulse  may  bo  barely  perceptible  to  the  touch  or  ear.  Th© 
pulse  is  correspondingly  weak  and  is  sometimeB^  though  rarely, 
retarded  (bradycardia). 

In  connection  with  general  obesity  the  fat  heart  is  found  in  two 
conditions,  the  plethoric  and  the  anaemic.  The  plethoric  form  is  more 
common  in  men.  It  is  dtHtinguished  by  fulness  of  vessels  with  stag- 
nant circulation,  reduoHa  of  the  fuce,  distended  pulse,  hypenemia  of 
the  liver  and  lungs,  hiemorrhoids,  increase  of  the  hn7moghtbiu  and  of 
the  namber  of  red  blood  corpuscles.  The  antemic  form  oocuw 
e8i>ecially  in  women  and  shows  itself  in  opposite  conditions— in  f«il- 
lor  of  the  surface  and  of  the  visible  mucosse,  in  weakness,  languor, 
neurasthenia,  palpitation,  dyspnoea,  oedema.  The  pulse  is  c^uick  and 
feeble.  Tlie  blood  shows  diminution  of  hiemogh»bin  and  nxlnction 
in  the  number  of  blood  corpuscles.  Transition  forms  occur  in  both 
sexes. 

The  signs  on  the  part  of  the  heart  are  those  of  heart  failure, 
which,  with  the  prognosis  and  ti'eatment,  will  be  described  in  coif 
nection  with  the  true  fatty  degeneration  of  the  heart. 

Fatty  Degeneration  of  the  Heart. 

The  fatty  degeneration  of  the  muscular  fibres  of  the  heart 
first  differentiHt«Ml  from  mere  accumulutions  or  deposits  of  fat,  un 
the  critical  observations  of  Laennec.  This  fatty  degeneration  lAen- 
nee  described  as  a  conversion  of  the  muscular  tissue  into  a  sub- 
stance which  i>roseut^  the  jihysical  and  chemical  pro]>ertiefl  of 
fat.  It  is  a  degeneration,  he  said,  liko  that  wliich  was  obsen'ed  by 
Haller  and  Vicq  d'Azyr  in  the  muscles.  When  muscular  tissue  so 
affected  is  presseil  l>etween  two  layers  of  paper  it  makes  them  dis- 
tinctly greasy,  and  it  is  in  this  way  that  the  fatty  degeneration  may 
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\»  distiognisbed  from  a  simple  softening.  Rokitansky,  with  Wil- 
Inzns,  Paget,  Quain,  and  Htokes,  devoted  particular  attention  to  tLe 
stady  of  the  fatty  heart,  but  th^  tiuer  liistological  changes  were 
Btadittd  e«[>ecially  by  YLrchow,  Zenker,  and  Wagner.  Laennec  had 
already  mentioned  the  pale-yellow  color,  which  he  compared  to  that 
of  tLe  "dewl  leaf,"  but  had  observed  that  the  degeneration  was  lim- 
ited only  to  the  surface  of  the  heart,  or  proceeded  from  without  in- 
wanla  m>  that  the  muscular  texture  of  the  interior  could  be  distinctly 
recpguuuxl,  while  it  l>ecame  gra<iuully  degraded  toward  the  surface 
to  the  conaiatence  and  color  of  fat  at  the  apex  of  the  heart.  Thia  is 
the  Appearance  which  ia  presented  to  macroscopic  inspection,  and 
the  apparent  limitation  of  the  process  gave  rine  to  the  belief  that 
Catty  dc^generation  was  rare  and  comparatively  iusignilicaut. 

Mirrosco]>ic  studies,  however,  have  shown  that  the  heart  may 
prrt»ent  a  perfectly  normal  appearance  to  the  naked  eye,  while  the 
mi2i«cle  fibres  may  Hhi>w  extensive  degeneration.  In  fact,  no  degen- 
eratioo  of  the  heart  ia  so  treaclicrous  in  its  general  appearance.  The 
process  may  be  diflfuae  and  wide8]iread.  It  is  generally,  however, 
more  or  lees  localized  or  dissiiniinatod  thn)u§;hout  tlie  structure  of  the 
heart,  and  is  moat  frequently  found  in  association  with  other  degeu- 
■ftatiTe  processes,  as  with  the  hyaline,  fibroid,  and  atheromatous 
change.  In  fact,  the  assocititirai  is  so  common  that  it  has  become  a 
i|0«fsiion  wlietlier  we  an>  justified  in  considering  fatty  degeneration  as 
a  separate  afff^-tion.  Fatty  degeneration  certainly  goes  along  with 
aad  MiiDetimen  constitiiten  i\  prominent  element  of  the  various  changes 
of  myocarditis,  and  more  or  less  fatty  degeneration  is  found  in  the 
safaeeqaeot  i'ourHe  of  hypertrophy,  assuming  especial  prominence  in 
tiM  stage  of  dilatation.  The  fatty  defeneration  which  results  from 
bypevtrophy  from  any  cause  is  explained  in  this  way.  Bo  long  aa 
the  hypertrophied  muscle  is  able  by  increased  work  to  meet  the  in- 
craaaed  demands,  more  fat  ia  consiimed  and  there  is  no  accumulation 
of  fat  in  the  region  where  tlie  greater  work  is  d*ino.  But  if  tlje  mus- 
cle ia  innervated  to  greater  work  and  the  proi)er  direction  in  metab- 
oliam  is  given  to  the  increased  destruction  of  fat,  while  the  muscle 
Ltafilf  becomes  incompetent  to  overcome  tlie  obstacles  in  its  way,  part 
of  the  fat  reniiiins  uucousumed  and  the  muscular  tissue  is  gradually 
nobetitaied  by  fatty  matter.  In  this  way  is  ex])Iained  the  fact  that 
the  fatty  degeneration  occurs  earliest  and  is  most  marked  in  the 
of  greatest  work,  that  is,  in  the  left  ventricle  (Leube). 
foreover.  some  degree  of  fatty  degeuei*ation  ia  found  in  all  caaes 

aff«<!tion  of  the  endocardium  and  pericardium.     It  is  questionable, 
iben/orp.  if  fatty  heart,  .strictly  H[)eakiiig,  is  still  entitle*!  to  a  sepa- 
oonaideration.     The  tendency  of  the  present  day  is  to  consider 
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the  fatty  degeneration  as  a  jjart  procewa  of  m^vocarditis,  iind  tn  cive 
it  uo  separate  consideration  as  a  distinct  disease. 

Novertheless,  it  is  true  that  in  many  tvu*eH  tht»  fatty  is  the  princi- 
pal form  of  degeneration.  But  the  fatty  degeneration  is  to  be  rts 
garded  in  no  sense  t\a  an  individual  disease,  and  the  diMi-usHion  of  the 
subject  in  a  separate  chapter  is  a  deference  to  a  view  which  has  be- 
come so  widely  dissemiuatod  as  to  be  eradic-ated  with  ditiiculty. 

Though  this  process  may  not  be  dissociated  from  the  other  retro- 
grade changes  of  myocarditis,  fatty  degeneration  is  quite  as  frerjneiii 
as  is  commony  !Telievi?*d.  Most  of  the  eases  of  so-calle*l  jpareuchv- 
matous  degeneration  are  really  crises  of  fatty  degeneration.  Thus 
Boemer  hafl  under  tieatment  in  the  clinic  at  Tiibingen  in  tw^ 
years,  1870  IStH)  inclusive,  291  cases  of  valve  lesion,  of  which 
showed  ilisturbunce  of  compensation.  At  the  same  time  there  w< 
234  cases  of  myoi>athic  heart  failun*  without  any  lesion  of  tlio 
every  one  of  which  shctwed  the  same  symptoms  of  broken  com] 
tiou  as  in  the  case  of  the  valve  lesions.  As  most  of  these  cases  vera 
really  fatty  degenerations,  it  is  seen  that  the  condition  is  nearly,  if 
not  quite,  as  frequent  as  valve  lesions,  and  the  fact  that  tlie  rupture 
of  compensation  in  the  case  of  valve  lesions  themselves  de|)ends 
chiefly  uywu  this  degeneration  is  further  ]>roof  of  the  great  freqn«»iucT 
of  the  condition. 

Krehl  contends  that  the  degree  of  fatty  degeneration  in  certain 
parts  <if  an  oi'gan  cannot  l>e  determined,  either  !n.i<'rosc<>pi<*jiIly  or 
microscopically.  It  is  only  by  means  of  chemical  quantitative 
analysis  that  the  amount  of  fat  in  a  muscle  may  be  appreciated. 
Parts  of  the  left  ventricle  and  the  papillary  muscle  which  contain  no 
interstitial  fat  are.  after  desiccation,  treated  with  ether  and  the  runoant 
of  lecithin  is  then  estimated.  The  amount  of  lecithin  varies  in  different 
cases  independent  of  tlie  variations  of  fat  and  water.  The  amount  of 
fat  in  the  heart  varies  within  wide  limits,  even  in  people  in  whom  the 
activity  of  the  heart  has  shown  itself  to  be  normal  up  to  a  few  lioum 
l)efore  death.  It  is  somewhat  increased,  as  a  nde,  in  pernicious 
antemia.  malignant  ue<}pl;iHn].  and  iiermaneut  tul>ercul(>siH.  but  is 
considembly  increased,  as  much  often  as  two  to  three  times,  only  in 
pbosphoruH-jioisoning.  On  the  other  hand,  disease  of  the  rayo- 
and  endocjirdium  attende*!  with  weakness  shows  the  amount  of  fat  in 
the  rule  either  normal  or  less  than  normal.  At  any  rate,  there  is  no 
correspondence  l»etween  the  amount  r)f  fat  and  the  disturbance  in  the 
action  of  the  heart. 

Goebel.  of  Zurich,  protista  against  this  view  of  Krehl  that  only 
the  dieraical  analysis  may  give  an  atTurate  estimate  as  to  the  ilegrw 
of  fatty    myo-degeneratiou.      Goebel  remarks  upon   the   fact    that 
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Krehl  omitted  the  layers  of  heart  tissue  nvivr  the  t^u«Iu-  iiud  epicar- 
diam,  in  which  the  fut  forinutiou  is  ofteu  most  marked.  Goebel 
touk  pieoeB  from  the  must  differeut  parts  of  the  heart  atid  exaiiiiue<l 
tfa«9in  ahoays  j'lijih ^  without  aud  with  ut.^etic  acid  and  potash  solution, 
aod  thos  examined  tiftv-ei^ht  hearts  iu  different  aH'ectious,  heart  dis- 
irsiw,  lung  distwise,  sepsis,  careiuoma,  atrophic  kidney,  tuberculosis, 
diphtLehu,  etc.,  finding  always  evidence  of  more  or  less  extensive 
fativ  dtf^eueration. 

Flexner  abo  contends  against  the  point  Uiken  hy  Krehl  as  to  the 
UiMV^Mity  of  cLemicul  analysis,  muiutaiuin^  that  a  careful  microscopi- 
cal exAmiDHtiou  will  determine  the  condition.  Flexner  finds  iu  a 
■erioB  of  diseiLsea,  esjiecially  in  the  infections,  fatty  de^ene^ation  of 
tb*  beart  mascle  up  to  the  most  extreme  degree  in  which  scarcely  a 
cell  is  KpMred.  Htill  more  coucJusively,  Flexner  was  able  to  produce 
fatty  degeneration  of  the  heart  muscle  in  gtunea-pigs  aud  rabbits  by 
tbe  in|ec4iau  of  diphtheria  cultures,  dog  serum,  abriu,  and  riciu,  luid 
balievea  that  the  fatty  degeneration  of  the  muscle-cell  protoplasm 
depeodA  upon  the  actit>n  of  toxins. 

Jfw^iV/  -l/«i/o/«v.— Where  the  degenerative  process  is  diffuse  and 
extreme,  the  conversion  of  a  part  of  the  heart  substance  into  fatty 
matter  nay  be  recognized  with  the  naked  eye  The  muscular  tissue 
loaee  its  fresh  red  color,  and  l>ecomes  brownish  or  yellowish  red.  This 
tranaformation  is.  however,  very  rarely  genera! ;  it  is  usually  localized 
aoil  is  most  marked  about  the  a]>ex.  It  is  seen  fJter  removal  of  the 
jaoeDt  fat,  which  is  often  increased  iu  amount,  that  the  mu.scuhLr 
is  fatty  in  places,  but  that  even  in  these  regions,  as  Laeu- 
oUieTTe<i,  the  fatty  matter  iloes  not  ])enetrate  the  depths  of  the 
icture,  but  is  larj:<*ly  disposed  about  the  surface.  The  degen- 
procaefl  is  most  marked  in  the  left  ventricle,  and  particularly 
;tiie  region  of  the  af>ex.  The  degeneration  next  affects  the  septum, 
in  lees  degree,  the  right  veutride.  The  auricles  suffer 
of  all.  But  the  examination  of  sections  at  various  depths  dis- 
the  fact  that  the  limitjition  of  the  degenerative  process  to  the 
is  more  appai-ent  than  real,  as  it  is  seen  under  the  microsco]ie 
the  parts  which  really  suffer  most  are  the  papillary  muscles  and 
the  ttMiue  that  constitutes  the  tralx^culie.  It  is  in  these  regions  that, 
wbiMi  tJir  process  hiis  Ijecome  extensive,  the  evidence  of  fatty  *legeu- 
etation  is  visible  to  the  naked  eye  as  a  collection  of  yellow  maases 
■ndor  tlie  eudocanbum.  Dniult  saw  insular  masses  of  fatty  degen- 
#nttou  in  healthy  muscle  in  two  cases  of  ulcerative  entlocarditia. 
Tbe  amall  depots  which  were  most  pronounced  in  the  papillary  mus- 
das  stood  oat  with  their  yellow-gray  color  in  sharp  contrast  to  tlie 
rad  of  tbe  sorroondiug  healthy  tissue.     The  heart  muscle  thus 
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presented  a  poculinr  mottled  appeurance.  Auoiirato  aiinlvHis  wilii 
osmic  acid  showed  tliHt  the  masses  lay  in  the  roidst  of  lieulthy  tiasoe. 
The  vessels  were  perfectly  uornaal.     There  was  no  iniarctinn. 

Goebel  found  that  (1)  fatty  degeneration  of  the  heart  oocunt 
usually  in  masses  and  becomes  ditfuse  by  dissomiuation  and  grniliml 
coalescenoe,  but  in  such  a  way  that  spots  of  moat  intense  d-^  u 

may  be  still  marked ;  (2)  The  fat  drops  are  found  in  tho   <  i\\- 

lary  sarco-neoplasm  and  are  thus  arranged  iu  rows;  l*])  8triatii>u 
does  not  essentially  suffer  in  fatty  de^^oneration,  but  is  thrown  in  the 
background  iu  the  presence  of  the  fibrillary  accumulation  of  fut 
drops,  especially  under  treatment  by  acetic  acid;  (4)  Se^mentatiou 
often  f>ccurs  in  connection  with  fatty  degeneration,  especially  in  the 
begiuninf^  of  the  process;  (5)  The  fatty  degeneration  seldom  stiinda 
iu  direct  relation  to  the  dilatation  and  hypertrophy  of  individual 
sections  of  the  heart,  for  when  one  chamlxsr  is  hy|>ertrophied,  l>olh 
aides  may  shi^w  fatty  degeneration;  (0)  General  fatty  degeneration 
iu  oonseixuoDce  of  toxic  action  is  rarely  uniform,  but  is  more  marked 
iu  certain  places;  the  hiyers  under  the  epi-  and  endocardium  show 
the  most  pronounced  fatty  dogeuoratiou. 

Conclusive  evidence  of  fatty  degenemtion  is  furnished  only  by 
examiuatifm  under  the  uiicruscoiie.  The  sections  show,  first,  that 
the  fatty  matter  is  intercalated  between  tlie  muscular  fibres.  The  fat 
shows  itself  in  rows  or  drops  disposed  like  a  string  of  bea<ls  be- 
tween the  fibres  of  the  heart  nuistrle.  Where  the  deposit  is  oxteosire 
the  fat  globules  apparently  constitute  the  bulk  of  the  tissue.  But 
the  process  is  not  limited  to  a  mere  infiltration.  The  fibn«  tJbem- 
selves  suffer  degeneration.  It  is  seen  that  the  striation  hiis  l>ecome 
faint  or  disai)pears.  The  mustrle  fibre  appears  granulated  and 
opacjue,  but  the  opacity  cleai-s  up  under  acetie  acid.  A  little  later 
dark  highly  refracting  granules  appear,  arranged  in  lines  or  rows,  and 
these  granules  graduully  take  tlie  place  of  the  muscle  fibre.  Under  a 
little  higher  |K>wer  it  is  seen  that  these  granules  are  oil  globules*  and 
associated  with  them  are  separate  bodies  of  dark  color,  which  ars 
ret^oguized  tf)  bo  pigment  gninxdes,  which  impart  to  the  fibre  a  darker 
color.  In  the  course  of  time  the  muscular  tissue  itself  is  largdy 
replaced  by  these  minute  oil  globules,  whi<'h  change  the  eonsistencf* 
of  the  tissue,  rendering  it  lax,  dabby,  and  fragile.  The  muaonlar 
structure  has  now  chauged  color.  It  is  more  of  a  yellowish  or  aahy 
color,  or  umler  the  atvumulation  of  much  pigment  matter  aaanmoa 
a  mottled  yellowish-brown  or  brownish  hue. 

Besides  these  changes  tliere  ix'curs  a  i)eculiar  sejiaration  ol  the 
muscle  fibres,  which,  instead  of  being  firmly  connected,  show  now  dis- 
tinct iutf-^rspivces.     It  was  Reuaut  who  c^illetl  attention  to  this  disinte- 
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gr&tioD  or  dlasociatioD  of  muscle  fibres.  At  times  a  somewhat  ana- 
Jogtiua  i)roceB8  in  seen,  in  wbicli  tlie  muscle  fibres  are  separated  not 
onl^  along  the  lino  of  union  but  also  in  their  length ;  this  process 
haft  been  elsewhere  describeil  as  a  frugmeutatiou.  How  far  those 
prooessee  of  dissociation  and  fragmentation  may  contribute  to  the 
be&rt  failure  is  not  >'«^t  detenniued,  but  the  cliief  factor  must  always 
remain  the  substitution  of  the  intensely  active  protoplasm  of  the 
mas<^k»  fibre  by  the  inert  fatty  matter. 

Fatty  degeneration  of  the  muscular  tissue  is  commonly  found  in 
AflBociation  with  other  nffoction  of  the  myocardium.  The  occurrence 
of  i»tty  degeneration  in  myocarditis  is  usually  distinguished  as  a 
regressive  metamor{)hosis.  Sometimes  there  is  hypertrophy,  some- 
tiinefl  atrophy.  There  is  always  more  or  Icvss  atheroma  of  the  cor- 
CMMuy  Teesels,  sometimes  amounting  to  tlirombotic  occlusion  with  cen- 
trps  of  softening,  so  as  to  constitute  myomalacia.  In  other  cases  there 
ifl  distinct  evidence  of  the  coincidence  or  the  precedence  of  pericar- 
diti>%  or  endocarditis.  Fatty  degeneration  of  the  heart  is  also  found  in 
ocizmection  with  fatty  degeneration  of  the  vessels  of  the  brain,  not  only 
in  the  aged,  but  also  in  the  young,  and  often  without  the  evidence  of 
fatty  or  atheromatous  change  in  other  arteries  of  the  body  (Fried- 
reich). In  a  case  recorded  by  Rolleatou  the  fatty  degeneration  clearly 
begui  in  the  epicardium  and  was  confined  to  the  right  ventricle 
which  was  united  to  the  pericardium,  while  the  left  ventricle,  hyper- 
trophied  from  a  light  mitral  insufficiency,  showed  {lerfectly  normal 
moticulature. 

Whether  free  fat  may  ever  l>e  iibsorlmd  into  the  blood  from  the 
hfi&rt  is  a  question  still  unsettled.  Smith,  as  long  ago  as  1836,  found 
globolea  of  liquid  oil  in  the  blood,  and  Duniesnil  and  Pouchet,  after- 
wards Magnus  Huss,  made  tlie  same  obseiTation.  But  Parrot  thinks 
that  the  oil  was  lilierated  at  the  autopsy  under  section  of  the  myo- 
cerdiam,  and  that  a  certain  quantity  of  fat  infiltrated  in  the  muscle 
became  mixe^l  with  the  blcK>d  in  the  cnvitieH  of  the  heart  (Petit). 
Cohn  found  in  (»ue  case  fine  cr\  stalline  stellate  needles  of  fat  in  the 
micb$t  of  the  muscular  tissue. 

Whr'U  the  fatty  degeneration  is  at  all  diffuse  it  leads  necessarily 
to  dilatation,  sn  iliat  the  fatty  heart  is  distinctly  enlarged.  Boettcher 
and  Valentiner  lK)th  observed  an  absolute  increaee  of  fat  in  the  course 
fatty  d©genorntii»n.     Boettcher  found  the  increase  from  two  to  four 

cent.,  while  Valentiner,  who  compared  the  tissue  of  the  normal 
with  that  of  the  hearts  of  drinkers,  which  did  not  api>ear  to  be 
■ffectod  by  fatty  degeneration,  found  an  increase  of  fat  in  the  drink- 
er's heart  of  from  one-half  to  one  per  cent.  A  warm  knife  looks 
greeey  or  oily  after  having  been  used  to  cnt  a  fatty  heart. 
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Etiology, — The  fact  that  the  fatty  degeneration  rarely  occurs  in 
infancy  or  early  youth  points  to  the  influence  of  disturbance  of 
nutrition,  especially  of  the  walls  of  the  vessel,  as  the  initial  lesion. 
Hayden  found  in  eighty-eight  cases  that  fatty  degeneration  was  most 
prevalent  between  the  ages  of  sixty  and  seventy,  and  next  between 
forty  and  fifty.  Confirmation  of  this  view  is  found  in  the  fact  that 
the  fatty  degeneration  affects  chiefly  the  muscle  fibres,  which  have 
the  most  to  do  or  are  subjected  to  greater  pressure  or  tension.  Quain 
called  attention  to  the  frequency  of  atheroma  of  the  coronary  arteries 
in  fatty  degeneration  of  the  heart,  and  showed  that  the  regions 
affected  correspond  to  the  domain  of  the  contracted  or  obliterated 
vessels.  He  found  calcification  or  obturation  of  the  coronary  arte- 
ries thirteen  times  in  thirty-three  cases  of  fatty  degeneration,  and 
compared  the  condition  with  the  softening  of  the  brain  which  takes 
place  under  similar  circumstances.  Markham  saw  degeneration  of 
the  coronary  arteries  in  every  one  of  twelve  cases  of  fatty  degenera- 
tion of  the  heart.  Leyden  and  Stoffela  corroborate  these  findings  in 
recent  studies.  In  the  face  of  these  observations,  which  might  be 
largely  multiplied,  it  is  difficult  to  understand  how  Wilde  refuses  to 
admit  any  direct  relation  between  lesions  of  the  coronary  vessels 
and  fatty  degeneration  of  the  heart  muscle.  Everywhere  is  seen 
under  defective  nutrition  a  disposition  on  the  part  of  protoplasm  to 
fall  back  on  the  easier  task  of  forming  fat  rather  than  to  carry  on 
the  more  arduous  duty  of  manufacturing  new  material  like  itself 
(Foster). 

The  fii^st  defect  in  nutrition  is  a  defective  oxygenation.  The 
theory  is  suggested  that  the  interference  with  the  circulation  deprives 
the  tissues  of  oxygen,  so  that  the  nitrogenous  constituent  of  the  mus- 
cle protoplasm  is  separated  (together  with  the  sulphur  and  phos- 
phatic  salts)  and  is  ab8orl)ed  from  the  blood,  converted  into  urea  and 
excreted  with  the  urine  (Fraenkel,  Fleischer,  Penzoldt).  What  is 
left  is  fat.  Stoffela,  too,  considers  a  defective  oxygenation  of  the 
muscle  cell  as  the  immediate  cause  of  fatty  degeneration. 

Exquisite  cases  of  fatty  degeneration  of  the  heart  are  found  in 
connection  with  certain  intoxications,  especially  by  phosi)hoi'U8  and 
arsenic.  These  cases  give  a  clew  to  the  toxiemia  of  some  of  the 
acute  infections;  and  the  alteration  of  the  heart  muscle,  which 
occurs  in  connection  with  various  infectious  diseases,  especially  with 
typhus  and  typhoid  fevers,  dii)htheria,  scarlet  fever,  septiciemia, 
puerperal  fever,  etc.,  gives  evidence  that  the  degeneration  is  due  to  the 
direct  action  upon  the  muscle  fibre  of  some  toxin.  Brault  believes 
that  the  condition  is  always  the  expression  of  a  toxic  infection,  as  in 
the  case  of  fatty  degeneration  of  the  parenchymatous  organs. 
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WbIUj  degeDenitiou  uf  the  Leari  occurs  alau  iu  the  varioaH  fonus 
ol«iuemi&,  especially  iu  lenkeemia,  chlorogis,  and  progressive  perui- 
ctooa  luisriniii.  GuHserow  fooud  futt,v  (U^geucnition  us  tlie  iiuly  recog- 
aizable  alteration  iu  the  bodies  of  tivo  patieuts  wlio  sufiered  ixom 
extreme  luubmia  iu  pruguaucy,  aud  who  perished  without  exception 
term  (Schroetterj .  Fatty  defeneration  occurs  also  iu  the 
which  is  proiluced  artilicially  by  veueaeeti<»u.  Perl  found 
ibe  fatty  change  in  six  of  seven  dogs,  which  hud  l>een  repeatedly  bled 
*t  abort  intervals.  The  degeueratiou  was  most  prououuced  iu  tlie 
papillary  moscles  of  the  left  side,  next  in  those  of  the  right  side,  and 
iben  in  sacceBsiou  in  the  walls  of  the  left  veutricle,  lelt  auricle,  ri^ht 
veatriclei  aud  letist  of  all  iu  the  right  auricle.  Thus  is  explained  the 
fatty  degeneration  whi(*li  occurs  after  frequently  repeated  or  long- 
coDtiuaeil  hemorrhage,  epiataxis,  hiemoptysis,  htematemesis,  metror- 
rha^cia,  ejiterorrha^ia  from  ulceration  or  hirmorilioids,  hicaiaturiaf 
The  particular  degeneration  may  be  attributed  in  all  these 
to  the  development  of  a  toxin.  Poisons  are  also  liberated  in 
le  proceKa  of  inanition,  and  fatty  degeneration  is  commonly  found, 
in  oonueetioD  with  other  changes,  in  the  marasmus  and  cachexia  of 
phtbiifis  aud  carcinoma. 

Fatty  degeneration  is  found,  further,  as  stated,  iu  the  various 
affections  of  the  |»ericiircHum  and  endocardium.  Thus  Wagner  fouud 
in  2,000  aatopsiea,  35  cases  of  severe  ]}ericarditis,  and  iu  17  of  these 
immm  miomecopic  examiuiition  revonled  fntty  degeneration  of  tlie 
beut  irabBtance.  Affection  of  valves  was  found  in  75  cases,  and  of 
tfaoae,  t28  showed  the  evidence  of  fatty  degeneration.  The  peculiar 
toxmniA  wbicb  procluces  acute  yellow  atrophy  of  the  liver  leads  also 
to  fatty  degeneration  of  the  heart,  the  jirocesa  iu  both  cases  1>eiug  a 
kind  of  rapid  fatty  necrosis,  which,  as  in  the  case  of  the  acute  poi- 
Moaini;  of  pbosphonis,  extends  also  to  inv<ilve  other  orgaus,  espe- 
ctaily  tbo  kidneys.  Fatty  degeneration  of  the  heart  sets  iu  also  in 
the  later  coarse  of  Bright's  disease  and  gout,  contributing  largely  to 
fcvily  of  theso  affections.  Charrot  attributed  the  fatty  dogen- 
which  occurs  iu  gout  to  the  clianges  in  the  coronary  vessels 
in  tbis  discuiae. 

Tbe  degeneration  of  the  heart  which  occurs  under  the  abuse  of 
alwhfFJ  La  also  chiefly  fatty.  Abuuilaut  reference  to  the  chaugoa 
produced  by  alcohol  has  been  made  already  iu  the  discussion  of  idio- 
pathic hyf»ertrophy  and   rayocjirditis.      Here  it  may  be  remarked 

l\  that  it  is  the  halutual  rather  than  the  excessive  drinker  who 

ten  from  tlie  fatty  heart.  Beer  is  the  form  of  alcohol  which  is 
|»T  "    responsible  f<ir  fatty  heart,  partly  because  of  the  quau- 

tit  id  which  o\erloadM  the  vessels  aud  increases  the  work  of 
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the  heart,  but  chiefly,  it  is  thought,  on  account  of  the  potash  aidti 
which  directly  poison  the  heart  muscle.  Thus  fatty  deK^Qci^^tiuD  of 
the  heart,  which  (iccnrs  usually  after  the  moritliau  of  life,  is  not  infi^ 
quently  encountered  in  Germanj'  in  students  who  indulge  in  laigs 
quantities  of  lieer. 

Fatty  degeneration  of  the  heart  is  certainly  found  most  fre^iueuUT 
in  the  male  sex.     Ormerod  gives  the  proi><:trti<nj  as  eighteen  U»  nevcn. 

There  remain  to  be  mentioned  the  effect  of  high  Hviugi  "Iuxqa- 
consumption,"  and  over-strain  from  hard  work.  Those  two  factor* 
have  already  l)een  invoked  to  account  for  the  development  of 
idiopathic  hypertrophy.  The  disturbance  of  compensation,  which 
finally  ensues  in  all  cases,  depen*ls  largely  uf>on  substitution  of  tb© 
muscular  tissue  with  fat.  Tiius  fatty  degeneration  occurs  at  lioth 
ends  of  the  social  scale;  in  the  high-livers  of  the  upf^er  walks  and  in 
the  hard  workers  of  the  lower  walks  of  life.  The  succeHsfol  mer- 
chant, the  rich  banker,  or  the  professional  man  wlio  has  retired  upon 
a  com])etoncy,  finds  that  his  comfort  is  disturbed  by  pal])itatiou  ami 
dys)mcEa,  while  the  hard-wmkiug  man  is  sent  to  the  hospitiil  or  is 
cut  down  before  the  end  of  his  days,  with  the  signs  uf  heart  failure. 
But  it  is  not  tmly  the  hard  workers,  porters,  boatmen,  founders,  'the 
liGwera  of  wootl  and  drawers  of  water/'  who  suffer  from  over-strain. 
A  number  of  cases  occur  among  soldiers  under  the  exhausting  drUU 
of  modem  disci]>line  and  after  long  marches  in  active  campaigns,  and 
quite  a  rospectablo  contingent  of  cases  is  furnished  in  the  mixleni 
gymnastics  aud  sports,  bicycle  riding,  boat  rowing,  ball  playing,  etc. 
Stout  i}ei*sons  and  lean  ones  alike  die  of  fatty  degeneration  of  the 
heart;  and  it  may  l>e  found  in  every  rank  and  position  in  life,  from 
the  milliuuairo  to  the  bricklayer's  laborer  (Pothei-gill). 

As  in  the  case  of  myocarditis  and  hyiiertro|)hy,  of  which  the  fftttgr 
metamorphosis  is  only  the  later  stage,  the  degenerative  process  may 
set  in  gradually,  or  may  l»egin  suddenly  under  a  single  exoeaaive 
over-strain.  Quaiu  called  attention  to  the  effect  of  emotions  nf  de- 
pressing character,  especially  grief,  disap|)ointment,  or  failure  in  any 
field,  upon  the  nervous  system  and  indirectly  upon  the  circulation. 
The  broken  hearts  are  always  cases  of  myomalacia  ander  defective 
nutrition.     A  sound  heart  never  breaks. 

Siftiiptomn, — The  fatty  heart  is  often  latent.  It  is  really  surpris- 
ing to  what  extent  the  heart  muscle  may  suffer  fatty  de^6neratit)n 
and  yet  show  no  sign  of  failure.  In  a  case  recorded  by  IjtuI^.  the 
whole  ax>ex  of  the  heart  was  converted  into  a  mass  of  fat  without  the 
eJthil>ition  of  a  single  symptom  during  life.  It  will  lie  remembered 
that  the  heart  has  enf>rmou8  reserve  force.  Wagner  has  shown  that 
the  preservatiou  of  a  few  healthy  fibres  suffices  to  sustain  the  heart 
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in  the  performance  of  its  fanctions.  The  time  of  the  occurrence  of 
symptoDOA  will  de|>eucl  in  geueral  on  the  dernands  nn  the  heart.  In  a 
quiet  lif^  the  «igDS  of  heart  failure  may  show  themselves  late,  or  uot 
at  lill.  Ou  the  other  haud^  where  tlie  life  is  spent  under  anxiety  nud 
t»train  or  in  the  efforts  of  hard  work,  the  signs  of  defeneration  show 
ibemselres  8cx>ner.  Sometimes  -the  break-down  is  sudden.  The 
htmrt  doefi  itn  work  regularly  for  a  long  time  and  then  gives  way  all 
at  once.  The  sudden  deaths  nnder  the  stimulus  of  the  emotions, 
th«»  deaths  under  the  influence  of  ansesthetics  are  explained  in  this 
way.  It  will  be  remembered  that  the  degeneration  of  the  heart  nius- 
da  mmy  l»e  exce-ssive,  but  may  show  no  evidence  to  naked-eye  inspec- 
tion. It  must  be  appreciated  also  that  muscular  tissue  may  fail  in 
Hb  fanctiuu  iude|)endent  of  a  degenerative  process.  But  the  more 
•ejuvliing  invest igatinns  of  modem  times  usually  disclose  lesions 
cnrrf^aiKindiug  to  the  degree  of  heart  failure.  Attention  may  here  be 
tf^in  called  to  the  studies  of  Krehl.  who  found  lesion  of  the  heai-t 
miucle  in  erery  case  of  valve  disease  where  the  substance  of  the  heart 
waa  CfUt  into  sections  and  sulijected  to  thorough  study. 

While  it  is  tnie,  therefore,  that  fatty  degeneration  in  light  degree 
may  iwcape  re<iognition,  it  is  also  tnie  that  any  advanced  degenera- 
Iksi  makes  itself  manifest  by  the  distinct  signs  of  heart  failure.  It 
is,  however,  uot  for  a  moment  to  be  niaintaine<l  that  the  hejirt  failure 
o!  £aUy  degeneration  diiTers  in  any  way  from  that  of  other  degenera- 
tion, the  fibroid,  waxy,  amyloid,  hyaline,  etc.  The  result  in  destruc- 
tion of  moacalar  tissue  is  the  same  in  all  cases.  Nevertheless,  there 
am  certain  signs  which  point  more  distinctly  to  this  process.  The 
fatty  degeneration  seta  in,  as  a  rule,  slowly.  The  patient  Itegins  to 
eomplain  of  the  signs  of  heart  faihire  nt  tirst  after  exercise.  There 
i«  a  feeling  of  oppression  in  breathing.  It  is  ol)Berved  that  the 
broath  ts  short,  and  (he  heart  pal])itjiteH  upon  exercise,  a.s  in  climl>- 
SBIC  •  hill  or  a8C**nding  stairs.  The  feeling  is  attended  with  a  sense 
of  roDstriction  and  distress  in  the  region  of  the  heart.  Precordial 
diatrecis  and  sensations  of  discomfort  and  oj^pression  are  freijuent, 
bat  anything  like  real  jiaiu  is  rare  and  is  probably  due  to  complica- 
tioiift.  Thus  both  Friedreich  and  Quain  saw  cjises  marked  by  pain 
am  •BTere  as  the  attacks  of  angina  pectoris,  but  these  attacks  were 
likely  due  to  the  causative  or  coincident  calcification  of  the 
arteries  than  to  simple  fatty  degeneration  of  the  heart. 

Th4*  puls^  is  usually  increased,  sometimes  to  120  per  minute, 

?Iy  reduced  to  GO,  and  in  extremely  rare  cases  (three  times  in  one 
ktMl  caaee)  to  50  or  even  to  30.  Such  a  retardation  is  a  danger* 
ffign. 

The  spbygmograph  shows   in  twenty-four    per  cent,    of   cases 
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increaaed  tension  as  a  sign  of  arteriosclerosis.  Arhythmia  exists  in 
eight  per  cent,  of  cases,  varying  in  degree  from  a  simple  intermit- 
tence  up  to  absolute  irregularity,  which,  as  evidence  of  serious  de- 
generation of  muscular  tissue,  is  a  sign  of  great  danger  (Kisch). 

Vertigo  sets  in  early.  The  brain  is  the  most  sensitive  of  all 
organs  and  expresses  the  defective  blood  supply  in  unmistakable 
signs.  Thus  the  patient  is  overcome  by  a  feeling  of  faintness  or 
vacancy  of  mind.  Sometimes  the  feeling  is  attended  with  sensations 
of  slight  nauHea,  which  x>ass  away  upon  the  assertion  of  the  will  or 
upon  effort.  In  a  more  marked  case  the  sensation  may  be  attended 
with  a  temporary  blindness  or  with  an  actual  attack  of  syncope. 
Stokes  laid  great  stress  upon  the  pseudo-apoplectic  attacks,  which 
occur  suddenly,  last  a  variable  leugth  of  time,  are  sometimes  followed 
by  actual  paralysis,  and  may  even  terminate  fatally  in  coma.  Stokes 
speaks  of  cases  in  which  the  patients  suddenly  become  comatose,  a 
condition  "  which  may  be  preceded  by  loss  of  memory  and  the  lethar- 
gic state."  He  knew  one  case  of  this  kind  "in  which  on  the  occur- 
rence of  the  premonitory  symptoms  the  patient,  by  hanging  his  head 
so  that  it  rested  on  the  floor,  used  to  save  himself  from  an  attack.'* 
The  attacks  of  momentary  vacancy  and  vertigo  which  thus  occur  are 
sometimes  misinterpreted  as  preludes  of  epilepsy,  or  as  actual  seiz- 
ures of  the  petit  mal. 

Sometimes  the  breathing  is  peculiar.  It  was  Stokes,  agais,  who 
first  laid  stress  upon  the  irregular  re8i>iration  which  may  occur  in 
these  cases  during  sleej);  it  is  marked  by  a  wories  of  long-drawn  in- 
spirations, which  gradually  reach  a  maximum  in  length  and  depth 
and  then  gradually  diminish  xintil  the  breathing  ceases  entirely; 
after  an  interval,  in  which  the  patient  seems  to  be  dead,  and  which 
may  excite  the  greatest  apprehension  and  solicitude,  the  breathing 
again  returns,  at  first  slowly  and  superficially,  and  then  gradually 
increases  in  strength,  to  be  again  interrupted  as  before.  These  pecu- 
liar phenomena  were  afterwards  graphically  described  by  Cheyne, 
and  have  ever  since  been  known  as  the  Cheyne-Stokes  phenomena. 
They  are  known  not  to  be  pathognomonic  of  fatty  degeneration, 
but  to  be  due  to  any  defect  in  the  blood  supply  of  the  centre  of 
respiration  in  the  medulla  oblongata.  Thus  typical  Oheyne-Stokes 
respiration  has  been  ob8er\'ed  in  cases  of  tumor  of  the  brain,  basilar 
meningitis,  in  uremic  coma,  and  in  a  grave  attack  of  pericarditis. 
Fothergill  quotes  cases  from  the  work  of  von  Dusch,  who  saw  this 
phenomenon  in  cerebral  hemorrhage  and  in  venous  hyperemia  of  the 
brain  from  tricuspid  regurgitation. 

Certain  cases  are  marked  by  anaemia  and  failing  strength,  with 
occasional  attacks  of  palpitation,  which  sometimes  amounts  to  a  veri- 
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labia  attack  of  aaUirua.  Tlie  degenerative  procesH  may  be  arrested 
or  becx}me  quiescojit  at  this  ntu^o.  aud  jmtieuts  may  remain  iii  tliin 
oooditiou  for  .vears,  Hafi*eriug  (liHCf>mfort  only  under  emotional  difl- 
treoB  or  physicvd  eiiVtrt,  tbo  ctjudition  bciug  not  so  necessarily  pro- 
gliiaaive  aa  in  tbo  case  of  some  other  forms  of  degenerative  change. 
Any  violent  strain,  more  espeinally  the  iut^ri-urn^uee  of  some  infec- 
tii»ii8  *!is«>Hse,  ni]>idly  a^gravHt^'s  the  condition  aud  leads  to  the  dan- 
ger of  sadden  heart  failnre  and  death. 

"'*         •'  SltjitH. — Light  df^rrees  of  fatty  dt*goneratioii  (ire  entiivly 
I    i  with  physical  nignh.     It  is  only  when  the  cavities  of  the 
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bear!  hare  become  dilatt^d  that  the  physical  signs  are  distinct.  In- 
apectirm  reveals  a  dimiuishetl  impulse  and  a  weakened  or  absent 
apex  stroke.  Tlie  reilnotitm  in  the  force  of  the  heart  may  1k>  more 
cnrideDt  on  palpation.  ^Vben  the  fatty  degeneration  coincides  with 
the  KBoeral  increaHe  of  fat^  the  action  ot  the  heart  may  not  be  |>er- 
oeivvd  at  all,  Wliere  the  outlines  may  be  made  out  by  percussion, 
it  is  aeea  that  tlio  heart  is  enlarged  and  the  increase  of  dnlness  will 
be  ob8«Te<l  to  the  right  or  left  according  to  the  ventricle  which  ie 
aifectMl.  Thus  hyiK»rtrophy  of  the  right  ventricle  will  Ije  noticcfd  in 
fatty  degeneration  of  the  left  ventricle  with  dnlness  extending  to  the 
middle  or  right  border  i>f  the  sternum,  while  laxity  of  the  left  ventri- 
da  io  the  later  course  of  the  <Useii9t»  might  be  recognized  l)y  an  in- 
creaae  of  dnlness  beyond  the  mammillary  line. 

The  heart  sounds  are  woiik.  They  may  l>e  perfectly  pure,  but 
tber  are  oftt-n  attc^nded  with  the  systolic  murmurs  of  relative  (mus- 
mlark  iuHufficiency.  Unless  the  degenerative  prtx'ess  is  confined  to 
^InJBft  '  le  and  is  followed  by  consecutive  hypertrophy  of  the 
^H||B^'  there  will  Ite  no  accentuation  of  the  second  pulmonary 

vaKe  aoQnd.  Tlic  murmurs  characteristic  of  valve  lesions  are  alwent 
cDtirBlx^  except  in  cases  where  the  fatty  degeneration  occurs  in  tlio 
comtMi  of  the  hypertrophy  which  is  t*onsecntive  to  the  valve  lesions 
thomaelTea.  In  extreme  cases  tlie  dilatation  of  the  right  ventricle 
laada  to  relative  insufficiency  of  the  tricuspid  valve,  which  is  recog- 
aiaed  by  a  systolic  murmur  at  the  ensiform  cartilage  aud  by  the 
Wims  pulse  in  the  neck. 

Tba  ganeral  signs  of  sttunis  su(>ervene  in  the  later  cnnrse  of  the 
dqnenaratira  process,  the  dyspncBa  increases,  the  pulse  l>ecomefl  fe©- 
\Arr  and  quicker— is  retanhMl  in  only  the  most  exceptional  caae — 
sad  is  so  faint  as  to  fade  away  when  the  arm  is  lifted  from  the  body. 
Fhsid  DOW  1>egins  to  accumidate  al>out  tlie  ankles  nt  night,  and  later 
to  r»niain  there  during  the  day.    The  dropsy  occurs  at  first  as  a 

r.     WHierc  the  accninnlaticm  has  been  so  slight  as  to  have 
ee  the  physician  Unds  that  the  skin  over  the  tibia  pits 


350  WHITTAKER— DISEASES  OF  THE  HEART  AND  PEBICABDIUM. 

upon  pressure.  The  attacks  of  palpitation  become  more  frequent. 
With  dilatation  there  is  a  veritable  tachycardia,  later  arhythmia  and 
delirium  cordis.  By  this  time  the  general  dropsy  has  become  more 
or  less  pronounced.  There  is  dyspnoea  upon  the  slightest  effort  and 
attacks  of  difficulty  of  breathing  occur  in  paroxysms.  The  patient 
may  no  longer  lie  down  but  must  observe  the  semi-recumbent  or  up- 
right posture. 

The  retardation  of  the  circulation  through  the  kidneys  is  indicated 
by  the  reduction  in  the  quantity  of  urine,  which  is  high-colored  as 
well  as  scanty,  and  shows  albumin  and  hyaline  casts.  The  mind 
wanders,  the  patient  becomes  flighty  under  transitory  attacks  of  urae- 
mia. The  presence  of  toxins  in  the  blood  develops  the  tendency  to 
thrombosis.  The  blood  clots  in  the  heart,  and  emboli  may  be  de- 
tached from  the  right  heart  to  the  lungs,  sometimes  causing  sud- 
den death  by  suffocation,  or  from  the  left  heart  to  the  brain  with 
signs  of  true  apoplexy.  Most  of  the  cases  of  sudden  death  are  reaDy 
due  to  fatty  degeneration  of  the  heart  muscle,  and  may  be  ascribed 
to  ansemia  of  the  brain,  in  rarer  cases  to  embolus  of  the  brain,  to 
acute  cBdema  of  the  lungs,  but  much  more  frequently  to  sudden 
paralysis  of  the  heart.  Sometimes  the  death  is  due  to  rupture. 
Quain  found  sudden  death  54  times  in  83  cases,  from  rupture  of  the 
heart  28  times,  from  syncope  (paralysis)  26  times. 

Some  of  the  symptoms  on  the  part  of  the  brain  result  from  the 
defective  blood  supply  and  are  expressions  of  cerebral  anaemia,  but 
other  symptoms  on  the  part  of  the  brain,  attributed  to  fatty  degen- 
eration of  the  heart,  are  more  clearly  due  to  the  irribitive  changes  in 
consequence  of  diseases  of  the  blood-vessels  of  the  brain  itself.  Thus 
Fothergill  speaks  of  the  querulousuess,  the  fussiness,  the  caprice, 
the  rapid  variations  of  temper  manifested  by  persons  with  fatty 
hearts,  "  the  vacillating  procrastination  they  exhibit,  their  inability 
to  decide  on  matters,  their  unreasonable  and  inexplicable  conduct, 
their  whims,  their  preferences  and  dislikes,  are  all  well  known  and 
are  of  diagnostic  value."  These  signs  certainly  belong  rather  to 
changes  in  the  brain  cells  themselves.  Richardson  speaks  in  a 
pathetic  way  of  the  feeling  of  incompetency  which  gradually  sets  in 
in  these  cases.  "The  man  or  woman  with  a  hesitating  heart  is 
thereby  unfitted,"  he  says,  "for  sudden  tasks,  demands,  or  resolves, 
which,  when  the  heart  is  firm,  are  considered  of  comparatively  little 
moment.  .  .  .  From  these  circumstances  some  persons  who  once 
were  known  as  resolute  and  determined  lose  those  qualities  when 
they  are  subjected  to  intermittent  action  of  the  heart,  becoming,  as 
they  themselves  feel  and  know,  less  the  master  of  themselves  and  less 
secure  in  their  own  work  and  skill  and  power."    Fothergill  says 
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tbflse  penons  «eem  ofteu  to  be  ]icrTersely  stupid,  and  yet  *^  if  atten- 
tlrely  obeerved  they  are  seen  to  be  doing  tbeir  very  best  and  are 
ttely  and  paiufolly  conscious  of  their  inability  to  take  in  what  is 


IVe  ha\^  so  luuuy  more  reliable  physical  signs  in  our  day  as  to 
vender  snperfluous  appeal  to  subtle  psychical  changes,  which  are  often 
more  detuoustrativB  uf  the  tine  descriptive  powerH  of  the  writer  than 
of  the  nature  of  a  disease. 

Diaguottui.- The  diagnosis  is  sometimes  easy,  but  is  usually  diffi- 
cull,  and  is  occasionally  im])08sible.  The  diiiiculty  and  impossi- 
bility of  making  a  diagnosis  becomes  patent  with  the  observation 
thiU  the  condition  is  often  uureooguized,  even  at  the  autopsy.  The 
diagiKMia  may  be  established  in  these  oases  only  by  a  searching 
micrcKKiopic  examination.  The  general  diagnosis  rests  upon  the 
ngDS  of  heart  failure,  palpitation,  dy8])nGea,  venous  stasis,  cyanosis, 
dropsy,  etc.,  together  with  the  evidence  of  iusufiicient  blood  supply 
to  the  organs,  cerebral  aniemia,  oliguria,  unemia,  etc.  There  are  no 
■igDS  by  which  a  heart  failure  from  fatty  degeneration  may  l»e  dif- 
lerentiafeed  from  tliat  duo  to  any  other  cause.  When  tlie  individ- 
ual is  jMist  middle  life,  ia  corpuleut,  shows  general  evidence  of  fatty 
as  in  the  arcus  senibs,  or  of  calcareous  degeneration  in  the 
and  radial  arteries;  or  if  these  signs  show  themselves  in  a 
cer;  if  they  set  in  slowly  in  the  course  of  anaiuia  in  any  form,  or 
imaorrhage  or  other  exhausting  discharge;  or  rapidly  in  the 
grave  acute  infection,  the  diag]u>Hi8  of  fatty  heart  may  be 
IdmI.  But  no  one  of  these  symptoms,  and  no  array  of  them 
ily  indicates  fatty  degeneration  of  the  heart.  The  arrus 
iis,  the  calcareous  arteries,  may  be  the  sole  signs  of  senescence, 
the  various  symptoms  of  heart  failure  may  be  due  to  other  de- 
gciitemtionH  or  to  incompetency  from  purely  nervous  cause. 

TIm>  an*qH  senilis,  to  which  prominence  has  Wen  given  among  the 
rhADers  of  fatty  degeneration,  was  first  of  all  descril»ed  by  Canton, 
lft5(K  The  arcus  senilis  is  the  visible  segment  of  discoloration  in  the 
trp|ier  aone  of  the  cornea.  Cant*m  descriWd  two  distinct  forms,  one 
do*  to  a  deposit  of  lime  salts  found  in  healtliy  old  jieople,  the  other 
a  fatty  degeneration  ff>und  in  connection  with  a  feeble  gait  and  irreg- 
ular action  of  the  lieart.  But  the  arcus  senilis  by  no  means  of  uece»- 
•itr  indicates  a  fatty  heart.  It  is  often  found  in  the  absence  of  any 
fatir  de«i'neration  of  the  heart,  and  is  itself  absent  in  cases  of  well- 
marked  fatty  degeneration. 

Greet  caution  must,  therefore,  be  exercised  in  the  diagntwis  of 
hlty  hearty  as  then*  are  no  sutp  symptoms  to  indicat«>  the  existence 
of  il»  and  the  condition  is  not  infrequently  simulated  in  the  weakened 
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heart  which  urisett  from  the  abuse  of  alcohol,  coffee,  tea,  or  tobacco, 
in  the  oonrse  of  ehlorosut  and  anaemia,  or  iu  consequence  of  IkkIUv 
or  mental  strain.  Hart  reported  two  cases  of  cerebral  affection 
simulating  apoplexy  dependent  upon  fatty  disease  of  the  heart. 

Though  tbe  heart  is  usually  overloaded  with  fat  in  obertity,  vet 
this  condition  is  not  necessarily  attended  with  fatty  degeneration  ii 
the  heart.  Ou  the  contrary,  many  cases  of  extreme  fatty  degeneratioD 
are  ff)und  iu  the  emaciated,  bod-riddeu  subjects  of  slowly  advanciu}^ 
tuborculosis  or  of  marasmus  from  any  cause. 

The  dia^osis  is  really  established  by  consideration  of  all  tbe  ftvi* 
dence,  by  the  etiological  circumstance^^,  old  age,  alcoholism,  infec- 
tion, Bright's  disease,  etc.,  by  the  indications  of  fatty  degeueratiou 
elsewhere,  by  the  signs  of  heart  failure,  usually  in  the  abeenoe  n{ 
valve  leaions,  and  by  the  resistance  of  these  signs  to  treatment. 

In  no  case  may  the  deposit  of  epicardial  fat,  which  leads  to 
atrophy  of  the  muscle  fibres,  l^e  distinguished  from  the  true  fatty 
degeneration  in  which  the  muscle  iibivs  ai*e  replaiH.*d  by  fat. 

Fi'otjuims.  -The  prognosis  is  iu  a  geueral  way  uufa\~orable,  but 
depends  in  large  degree  upon  the  extent  and  rapidity  of  the  prooMB. 
The  acute  fatty  degeneration  which  occurs  rapidly  in  consequence  oC 
poisoning  by  i)hosphorus,  oxalic  acid,  anil  moro  slowly  under  the  in- 
fluence of  arsenic,  together  with  the  fatty  degeneration  which  occoib  in 
Bright's  disease,  tuberculosis,  or  pernicious  aniemia,  are  oft4>u  raptdlr 
fatal.  On  the  other  hand,  the  limited  process,  showing  but  few  signs 
of  heart  failure  which  disappear  under  rest  and  appropriate  treat- 
ment, is  not  incompatible  with  a  long  life.  The  fatty  degeneration  of 
old  age  is  not  so  unfavorable  as  might  at  lirst  sight  ap]H.>ar.  Iu  fact, 
8ome  degree  of  fatty  degeneration  has  been  looked  upon  as  a  conser- 
vative proc*^8s,  lightening  the  heart  to  the  lessening  demands.  .Ten- 
ner once  spoke  of  fatty  degeneration  of  tbe  heart  as  n  jtrtAcrt^oHve 
lesimi.  The  heart  acting  with  the  full  force  of  hypertrophy  would 
easily  break  calcareous  or  atheromatous  arteries  iu  the  l>raiu,  or  even 
in  its  own  structure.  A  certain  degree  of  fatty  degeneration  relieves 
the  damaged  blood-vessels  of  extra  pressure  tmd  thus  obviates  tbd 
danger  of  rupture.  But  the  geueral  fact  that  the  fatty  change  in  the 
heart  goes  along  with  degenerative  changes  in  the  blool- vessels  aod 
various  organs  of  the  body,  makes  the  outlook  for  a  long  life  ouii- 
vorable.  There  is.  of  course,  at  any  time  the  danger  of  ar>oplexy  from 
tliromliosis  or  rupture  of  the  cerebral  arteries.  The  nutrition  of  the 
heart  itself  ia  impaired  under  the  progressive  changes  of  arterio- 
solerosis. 

But  tbe  fact  tliat  the  fatty  heart  does  not  tiike  life  rapidly,  aa^ 
rule,  is  shown  in  the  statement  of  Watson,  who  found  the 
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onmbftr  of  deaths  in  any  emglo  year  at  the  age  of  nbcty-threo.  In 
tlu0  oouaideratiou,  however,  it  will  be  remembered  that  while  fatty 
(fegeoeratioD  of  the  heart  belongB^  as  a  rule,  to  advaniied  life  aud  <loes 
not  begin  to  develop  until  after  the  meridian  of  it,  the  more  search- 
ing microscopic  investigations  of  mudei-n  times  disclose  the  fact 
iliAt  most  cases  of  myocarditis  have  fatty  degeneration  as  the  promi- 
aenl  or  predominant  lesion  of  the  heart,  aud  that  myocanlitis  is  espe- 
trially  fre<inent  and  fatal  in  the  course  of  the  acute  infectious  (diph- 
scarlet  fever,  typlioid  fever,  aud  rheumatism)  of  childhood 
sarly  youth.  In  this  way  may  be  explained  the  exceptional 
which  are  sometimes  seen  in  early  life.  Thus  Ward  saw  fatty 
kiion  of  the  heart  in  a  child,  and  Dickinson  iv^pnrted  a 
degeneration  of  the  heart  in  conjunction  with  an  overloaded 
^b,  which  was  fatal  at  the  age  of  three  years. 

ly,  the  immediate^  pn^gnosis  is  determined  by  the  influence 
the  be^rt  tonics.     VMiere  digitalis  fails  to  tone  the  heart,  the  out- 
look in  all  cases  is  Imd. 

Tn^ttmtttt. — The  fatty  heart  may  be  prevented  or  postponed  and 
the  defeneration  may  Ije  limited  by  atteution  to  the  habits  of  life,  by 
•roidiuire  of  exposure  to  the  infections,  by  sparing  the  body  over- 
eitrain  and  fatigue,  aud  by  control  of  the  emotions.  As  the  first  signs 
faiix  degeneration  are  commonly  noticed  after  some  unusual  effort 
^strain,  it  is  not  snrj^^ising  to  loam  that  the  final  catastrophe  often 
suddenly  in  this  way.  The  number  of  sudden  deaths  at  rail- 
stations  which  have  happened  to  individuals  on  running  to  catch 
train,  the  fre<piency  of  sudden  deaths  in  water-closets  under  the 
eiffort  of  straining  at  stool,  indicjite  the  dirrH-tion  of  prophylaxis, 
Tbougb  the  older  patient  is  prf)tected  by  limited  powers,  the  danger 
of  sexnal  intercourse  in  .*dl  cases  of  weak  heart  nnist  be  iMjme  in 
mind.  Younger  |»eople  affected  with  fatty  heart  will  abstain  from 
gymnastic  exercises  which  are  cnrried  t4>  such  extremes  at  the 
day  (ball-playing,  boat-rowing,  bicycle-riding).  On  the 
jQare  will  be  taki*n  to  avoid  the  indolence  which  favors 
tion  from  inactivity  and  disuse.  As  already  iutimated» 
tlie  Cat  wbich  is  deiM>fiitetl  should  be  consumed  by  the  proper  amount 
of  mascb?  work.  All  Imd  habits  which  tend  tt>  tho  accumulation  of 
over-indulgence  at  the  table,  ingestion  of  alcohol,  especially  beer, 
bo  surrendered.  Tlie  drinks  should  Iw  limit(»d,  that  the  ves^ 
be  not  overstrained.  A  mixed  diot  is  the  l»est;  simple  plain 
,  in  Kofficient  variety  and  small  quantity  furnishes  the  In'st  result. 
Wbm  there  is  much  anasarca  the  ijuantity  of  fluid  should  be  de- 
ciileiy  limited.  Balffmr  put*}  tlin  pntiont  aff(>ct*»d  with  dropsy  on  the 
ibieet  possible  diet,  aud  prescribi'S  and  limits  the  amount  aa  follows: 
Vol.  IV  -23 
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Bt'eak/asL —One  aingle  slice  of  dry  toast,  weigh  iu^  sboat  an 
ounce  aud  a  luilf,  with  no  butter,  but  with  a  single  cup  of  tea  iufuso»l 
not  longer  than  four  niiuutes.  with  cream  and  sugar,  amounting  in 
all  to  not  more  than  four  ounces— and  noUiing  olse. 

Dinner, — Not  more  than  the  lean  of  two  chops,  or  its  erjaivalftiit 
in  chicken  or  fish;  no  vegetables;  as  much  dry  toast  as  may  Imj  de- 
sired; half  an  ounce  of  brandy,  whiskey^  or  gin,  in  three  ounces 
of  wjiter — and  nothing  else. 

Stfpper, — As  much  dry  toast  may  be  takeu  as  is  desired,  along 
with  half  an  ounce  of  brandy,  whiskey,  or  gin,  in  three  ouuc^'S  of 
water;  and  nothing  more. 

The  patient  is  not  allowed  to  drink  much  between  lueala,  but  if 
thirsty  is  t>©nnitted  to  sij)  slowly  three  or  four  ounces  of  hot  w&ti?r 
about  an  hour  before  each  meal. 

The  writer  has  had  no  experience  with  this  system,  or  with  any- 
thing like  an  approach  to  a  thirst  cure,  tindiug  that  an  QXclnaive 
milk  diet  with  confinement  to  l^d  and  the  administration  of  c^lomrl 
in  diuretic  dose,  three  grains  three  times  a  day,  generally  suflice  to 
dissipate  an  anasarca  in  leus  than  a  week.  Where  there  is  great 
ascites  the  cure  is  hastened  by  puncture  with  a  trocar,  or  iu  Uid  cji^es 
by  puncture  and  drainage  of  the  lower  extremities.  Resort  to  Uiesv 
extreme  means  is  justified  only  in  excepiioual,  and  for  the  most  part 
neglected,  cases,  and  eveu  in  these  cases  the  dro(.8y  may  l>e  diasi* 
pated  by  appeal  to  the  infusion  of  digitalis,  especially  when  fortified 
by  the  administration  of  ten  to  fifteen  gitkins  of  ])otasKium  acetate 
with  each  dose.  Upon  the  subsidence  of  (edema  or  the  disapv>ear- 
ance  of  other  signs  of  h(NLrt  failure,  an  attempt  may  be  maile  to  tone 
the  heart  muscle  by  regular  graded  exercise,  as  already  described  in 
the  treatment  of  the  valve  leeions. 

Sometimes  the  best  prevention  of  fatty  degeneration  consists  in 
the  cure  of  ana*mia  by  a  proper  ferruginous  treatment  or  in  the  con- 
trol of  hemorrhage,  as  by  cnrotting  the  utenis,  nephrectomy  for  the 
relief  of  hfomaluria,  some  surgiciil  intervention  in  the  cure  of  hnnnor- 
rhoids,  etc.  Coats  rey>orted  a  case  of  fatty  degeneration  of  the  beHri 
prodnced  by  the  anaemia  following  a  single  large  hemorrhage. 

The  obese  patient  may  be  put  upon  one  of  the  approvctl  foriuuhi* 
(Ebstein,  Oertel).  The  quickest  results  in  reducing  tlie  weight  and 
toning  the  heart  are  obtained  at  Marieubad,  Austria,  with  rf»gnlntioD 
of  exercise,  hot  baths,  massage,  and  free  libation  of  the  alkaline  min- 
eral waters. 

The  diet,  drink,  and  regime  at  Marienbad  arearrauge4.1  as  fitllows: 

Morning:  five  to  six  o'clock,  three  or  fourglaascH  (ijO  gm.)  Kreuz 
or  Ferdinand  spring  at  intervals  of  fifteen  to  twenty  minutes ;   then 
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»  walk  of  one  or  two  hours  through  the  wofxls ;  hereupon,  breakfast, 
A  cap  of  coffee  or  tea  (uccordiug  to  custum)  with  one  talilespoouful 
ol  milk  (no  sugar),  50  ^m.  zwiobaok  without  sweetening  or  fat,  20 
to  50  giu.  cold  Wd  meat  or  ham  (without  auy  fat),  uo  butter. 

Morning:  tea  to  eleven  o'clock  a  MarienHpring  batli  witli  the  ad- 
dition of  2  to  3  kniu.  soda,  tein|M?rature  26'  B.,  duration  fifteen  min- 
ntcfi.  foll«w€Hi  liv  a  cold  rain  douche  and  cold  rubbing;  one  hour's 
walk  and  then  one  gbss  {2B0  gm.)  Wald  (forest)  spring  with  the  ad- 
dition of  lemon  jnic^. 

Steam  bath  witli  cold  rubbing,  when  tlie  heart  is  sound  and  there 
is  no  artrriosclerosia,  twice  cir  three  tiine^  a  week. 

Noon:  one  to  two  o'clock,  a  small  cui»  of  weak  soup  (without  fat 

or  Htarch,  sagu,  bread,  etc.) ;  r»>ast  mejit  witLout  fat  or  sauc^.  150  to 

AlO  gui, ;  vegetables,  spinach,  cabbage,  cauliflower,  and  white  bread 

For  drink  one  to  t^vo  wineglasses,  according  to  custom,  or 

half  a  lM»ttle  <jf  good  wine ;  no  beer,  no  champagne,  no  liqueur. 

Aft^^moon:  seven  to  eight  o'clock,  roast  meat,  cold  roast,  or  lean 
ham,  100  to  120  gin.,  bread,  15  to  20  gm. ;  after  eating,  walk  of  one 
boor.  Cold  w;Lshing  of  the  whole  body  l^fore  sleeping.  Sleep  not 
longer  than  seven  hours. 

Even  when  not  ol^ese,  the  subject  of  fatty  heart  should  be  careful  of 

(at-]tnMlucing  substances.     He  should  abstjiin  largely  from  sugar 

limit  the  quantity  of  starchy  f(x»il.     Where  the  case  is  at  all 

ted  the  very  best  results  are  secured  by  the  milk  diet,  and  in  the 

presence  of  oedema  uUmt  the  ankles,  which  is  one  of  the  first  signs 

B  of  in3!«ufficiency,  the  patient  should  not  only  be  put  upon  an  exclusive 

HMJI^diet,  but  should  l>e  contine<l  to  his  room.     With  the  first  signs 

^Hm^t  failun*  the  imtieut  shoidd  go  to  bed.     By  f.ir  the  best  results 

are  aemred  in  this  way.     Of  all  the  remedies  in  the  materia  medica,  no 

QOe  fnmishi*  results  so  satisfactory  ns  the  recuml>ent  ]io8ture  in  lied. 

Kiercise  sljonlil  lie  undertaken  lat^T,  but  with  extreme  precaution 
and  "nly,  at  first  at  least,  under  the  supen-ision  of  the  physician. 
"Rie  amnnnt  and  character  of  the  exercise  will  Ije  determincMl  by  tlie 
inuaodiate  effects,  but  every  exercise  will  on  all  ftccasions  stop  short 
of  £atigu«.  Tliere  is  greater  danger  of  forcing  the  heart  lieyond  its 
capacity  in  fatty  than  in  any  other  form  of  parenchymatous  degeu- 
nationi  if  only  liecause  of  the  coincident  fatty  and  calcareous  degon- 
mUion  elsewhere  iu  the  Ixxly.  The  exercise  at  first  should  l»e,  there- 
fore, of  tJie  simjOest  character,  ami  may  consist  simply  of  movements 
of  thi^  arraft,  aft*^r  the  manner  of  the  exercises  of  diildren  at  school. 
In  th#»  conn^e  of  a  f»»w  days  the  patient  may  practice  with  some  of  the 
tarions  forma  of  nwni  gymnaHti<;«.  The  apparatus,  which  consists 
ol  iron  plat4M  of  dilTerent  weight  to  l>e  lifted  by  ropes  and  pulleys, 
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may  be  eaBily  utljiiHted  iu  any  room.  The  exerciae  luay  then  be 
varied  with  Indian  olubs,  durnh-belk,  both  of  very  light  wreight  at 
first.  au(J  with  other  houae  aiiparatus,  artificial  boat-rowing,  horee- 
back  riding,  otc. 

Warm  baths  aro  always  l>eneticial,  and  the  Itathn  ut  Nanhcim 
have  a  special  reputation  iu  £uro[>e  iu  this  regiird.  But  the  same 
benefits  may  be  derived  uuder  intelligent  supeiTisiou  at  some  of  the 
warm  baths  in  our  own  country,  as  at  Hot  Sju-ings  in  Virgiuia  and 
iu  Arkansas.  The  bath  shouhl  l)e  warm  at  lirst  but  may  Ih^  cold 
later,  to  get  the  stimulating  effect  of  cold  through  t)ie  skin  upon  the 
uervons  system  and  the  circulation.  These  effects  are  tlioa  described 
by  von  Hosslin : 

^  After  a  full  bath  of  16.5°  C.  (61"  F.)  of  fifteen  minutee'  daration. 
the  blofKl  pressure  increjises,  according  to  Gei*tel,  from  125  mm.  to 
137  mm.  After  tlie  lapse  of  three  hours  the  blotxl  i)ressure  is  still 
7  mm.  higher  than  before  the  bath.  Oertel  exphiius  the  increase  of 
pressure  as  due  to  increase  of  tension  and  diminution  in  the  diameter 
of  the  arteries.  Increase  of  blood  pressure  is  also  oliserved  lifter  a 
cold  douche.  Blagowetschensky  and  Winteruitz  obsoned  a  similar 
effect  after  a  rain  douche,  at  10"  C.  (50^  F.)  of  fifteen  to  twentx 
minutes'  duration.  Ho  also  an  ic^-bladder  ap]»lied  over  the  region 
of  the  heart  elevates  the  blood  [jressure  by  increasing  the  tone  of 
the  heart  muscle  and  the  vessels.  Thus  thei-e  occurs,  after  this  pro- 
cmlnre,  an  increase  in  the  general  tone  of  the  vessels  iind  in  the 
I)eripheric  circulation.  According  to  8chweinl»erg  and  l*ollack.  th© 
cold  sit/  bath  brings  about  a  considerable  increase  of  pi-essuro,  and 
the  pulse  curve,  when  one  is  in  the  cold  sitz  bath,  shows  all  the 
characteristics  of  a  vessel  with  high  tone  and  increastnl  pressun?. 

This  increase  of  pressure  is  effected  through  the  ner\ou8  system, 
as  Rohrig  observed  that  after  section  of  the  vagi  thermic  and  aensi* 
tive  irritAUts  had  no  effect  upon  the  heart  muscle.  The  infiuenoe  of 
these  agents  is  therefore  refiex.  Warm  baths  have  the  opposite 
effect.  The  dilatation  of  all  the  vessels  of  the  skin  in  the  hot  full  bath 
or  in  a  steam  l>ath  reduces  the  blood  pressure,  unless  this  effect  is 
countemctod  by  an  increase  in  the  tone  of  the  vessels  or  in  the  energy 
of  the  contractions  of  the  heart  (Leichtenstem). 

The  Utst  results  in  the  use  of  baths  are  obtained,  as  already  rcw 
marked  in  the  Htndy  of  hypertrophy,  in  institutions  where  tlie  bene- 
fits of  warm  baths  and  mineral  waters  may  be  secured  under  exact 
8U(>ervi3ion. 

In  the  treatment  of  fatty  degenemtion  of  the  honr<  the  tpiestioD 
will  always  arise  whether  exercise  or  rest  is  tht^  l>etter  treatment  for 
the  individual  case.     This  question  may  be  met,  in  a  general  way. 
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with  the  an8Wor  that  iluriug  the  stft^o  of  defective  compensation  rest 
is  ifldicated,  aud  vritb  the  rent^^trutiou  of  comi>en8atiou  the  heoirt  mus- 

may  be  better  toned  by  graded  exercise,  especially  in  the  open 
Lfiter  on,  the  patient  may  betake  himself  to  outdoor  exercise 
and  may  commence  by  cUnjbiu^'  K^utlo  acclivities,  first  stojtiiiug  fre- 
qaentiv  to  rest.  Many,  perhaps  all,  cases,  at  the  start,  may  be  best 
treated  iu  this  way  without  any  appeal  to  drugs  at  all.  Lu  order  that 
the  isxercise  umy  be  rightly  done  and  not  overdone,  Oertel  marks  off 
certain  promenades  with  different  colored  signs,  ami  fixes  the  dis- 
taDce  by  pole^.  The  patient  is  then  inatnieted  in  take  the  jdano 
markod  by  a  red  or  blue  sign  and  to  cover  the  distance  embraced 
batweeu  a  certain  uamber  of  posts. 

Bat  it  is  exactly  in  cases  of  fatty  degeneration  of  the  heart  that 
the  must  extreme  caution  muHt  be  n>ied  with  both  diet  and  exei-cise. 
St^oU  (Naoheim)  establishes  the  following  priuci])le8:  Reduction 
coRfl  tnuwt  always  be  undertaken  with  caution  and  should  l>e  limited 
to  yooDg  people  of  normal  nutrition  and  vigorous  muscuhiture.  Any 
too  rapid  or  Uu>  i^xtreme  reduction  iu  weight  is  to  be  avoided.  Qen- 
eral  diAeases,  indications  of  senility,  etc.,  furnish,  at  least  in  the  be- 
^Dning,  contra-indicjitions  to  any  reduction  cure.  The  fatty  heart 
mar  often  be  favorably  treated  without  any  reduction  of  weight.  The 
dieAefcic  mechanical  treatment  desenes  preference  over  all  other  thero- 
peotio  mAaaares. 

ThtiK  Roemer  reports,  out  of  234  casas  of  heart  weakness  without 
mhti  ledion.  81  that  were  treated  Lu  this  way  witliout  modication;  of 
tliflBo  caMee  4G  recovered  permanently.  17  temporarily,  while  iu  18 
oaaea  the  treatment  proved  insufiit^ient. 

^lietv  the  patient  is  not  beuetitetl  by  rest  in  bed,  with  regulation 
iibe  diet,  and  later  by  projierly  graded  exercise,  or  where  the  signs 
nf  heart  failure  are  ominous,  apix^iil  must  be  had  to  digitalis,  to 
which  the  heart  will  rpHpoud  according  to  its  cajmcity,  that  is,  accord- 
ing to  the  amount  of  tissue  which  remains  unaffected;  for  digitalis 
has,  ol  cmirse,  no  effect  upon  muscular  structure  in  a  sbite  of  fatty 
>nf>nition.     But.  as  elsewjiore  obscn-ed,  digitalis  slows  the  action 

the  herfrt  by  its  influence  upon  the  vagus  nen-e,  and  .in  tliis  way 

be  lieai-t  innwcle  still  UTUifffcted   time  to  recover  tone.     But 

is  cumulative  and  should  be  ailministered  continuously  for 

a  nhi^rt  time,  a  week  or  two  at  most.     The  reme<ly  slumld  then 

di^icontinned  alwolutely  for  a  week  or  more,  and  niuy  be  r<»sume<l 

the  r»*ap|>earance  of  any  threatening  signs.  In  tliis  way  life  may 
bo  jvroh^ngetl  for  years. 

Afl  mentioned  under  Prognosis,  where  digitalis  fails  the  outlook 
tabad;  nevBrthele«a  exceptional  cases  respond  to  other  heart  tonics. 
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stroplianthus,  spartein,  etc.  In  the  face  of  imminent  danger  of  col- 
lapHe  resort  is  Lad  to  cafiToiDC,  cam])bor,  ether,  musk,  lifter  the  nuui- 
ner  si>eciiied  in  the  treatment  of  chronic  valve  leHious.  Liel»emipister 
reports  that,  of  172  cases  of  heart  failure  without  valve  Irtiuo 
treated  by  di^^italia,  inchiding  21  cases  previously  treated  on  the 
expectiint  metliotl  without  any  or  with  hut  temi>orary  effect,  jjenna- 
nent  restoration  was  secured  under  troatmont  by  digitalis  in  llJt>,  U'Id- 
porary  results  in  37,  while  in  29  cases  the  remedy  remaiiie<l  in- 
effective. 

Strychnine  is  the  best  remedy  to  sustain  the  gocxl  effects  thus  tenv- 
porarily  obtained  by  digituliH.  The  strychnine  may  l)e  ^iveu  in  the 
form  of  a  solution,  espe<'ially  the  nitrate,  one  ^raiu  to  the  ounce,  in 
a  liegiuuing  dose  of  five  drops  three  times  a  day,  to  be  gradually  in- 
creased to  twice  this  amount.  Or  the  pure  solution  may  be  sulwti- 
tuted  by  the  tincture  of  uux  vomica  in  dose  of  ten  to  twenty  drop« 
three  times  a  day.  It  is  needless  to  state  that  a  pntient  n^ittorod  in 
this  way  may  preserve  the  heart  only  by  constant  vigilan43r.  Any 
imprudence  is  likely  to  be  quickly  punished,  and,  as  n  rule,  out  of 
all  pio]>ortion  to  the  indulgence.  It  is,  therefore,  wise  to  remember 
that  in  these  cases  "conservation  is  as  hard  as  creation.'* 

Details  of  treatment  are  further  dcporibed  in  the  section  on  myo- 
carditis, hyi)ertrophy,  and  chronic  valvular  disease. 


Rupture  of  the  Heart. 


Rupture  of  the  heart  ia  of  two  kinds,  traumatic  and  sponta- 
neons.  Wounds  of  the  heart  chiefly  concern  th«i  right  ventricle 
which,  being  apjKxsed  to  the  wall  of  the  thorax,  lies  nearest  to  tlia 
surface  of  the  body.  Tmumatic  rupture  belongs  to  the  domain  of 
surgery. 

SpontaueouH  rupture  was  first  observed  by  Harvey,  and  the  fact 
that  such  rupture  may  occur  only  in  a  diseased  heart  was  recognised 
as  long  ago  as  by  Morgagui.  But  not  at  all  iufre<juentty  the  disease 
is  latent  and  is  unrecogni/x^d,  and  the  rupture  which  termiimtes  life 
suddenly  and  in  the  midst  of  apparent  health  may  occur  under  cdr- 
cumstances  of  juridical  imyK>rtauce.  Thus  Bjittaliii  rejiorted  a  ease 
of  spontaneous  rupture  t>f  the  ventricle  independent  at  any  iuflaromft- 
tiou  or  of  any  external  lesion;  Beer  a  rupture  of  tlie  heart  without 
precetliiig  demonstrable  disease  of  tlie  heart;  Ward  a  rupture  from 
external  violence  without  breach  of  the  skin;  Gouzy  a  rupture  in  con- 
sequence of  an  occult  carditis,  and  Fischer  a  rupture  of  an  apparently 
sound  hejirt.  Tainburini  reported  a  rupture  f»f  a  fatty  heart  in  con- 
set^uenoe  of  a  blow  in  a  case  which  had  nieilico-legal  interest,  and 
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Coclioteux  ft  case  of  red  softening  with  mpture  and  instantaneous 
ilcMitL  ill  which  there  was  an  aecusutiou  of  parricide. 

Rupttire  of  the  hwirt  is  found  must  freiiueutly  in  the  leit  ventri- 
cle. Ik  is  rare  in  the  right  ventricle,  and  utill  rarer  in  the  auricles ; 
bol,  when  occurring  in  these  phioes,  is  foond  rather  more  frequently 
in  Ute right  than  the  left  auricle.  Thus,  according  to  the  HtatiHtics  of 
EU^oiue.  the  rupture  wait  fuund  in  the  left  ventricle  43  times»  in  the 
right  ventricle  7  times,  in  the  right  auricle  3  times,  in  the  left  auricle 
twice,  Similar  results  ur*-  shown  in  the  later  statistics  of  Ollivier, 
Pigeaux,  Bertheraud,  aud  C^uain.  Among  the  recent  caHes  Davis  and 
Lrftiiiiiig  reported  rupture  (jf  the  right  ventricle;  Lankester,  Thomas, 
Thompson  each  rupture  of  the  ri^ht  auricle;  da  Costa  a  sudden 

kill  fn^in  rupture  of  the  right  auricle  hy  an  acephalocvst;  Clapton 
A  mp(are  of  the  left  aiu-iole;  Ashhumer  and  Dlauvelt  rupture  of  both 
vratridea;  Desmarets  rupture  of  both  auricles;  Peacock  and  Horing 
ntptoro  of  the  septuuj;  Carter  and  Draper  rupture  of  the  septum 
from  external  violence;  Beith  rupture  of  the  septum  ventriculorum 
ing  tJjrougL  the  walls  of  the  right  ventricle;  Hewett  traumatic 
of  the  ventriciUar  sejttum  without  im]>lication  of  the  pericar- 
dium:  Dransart  rupture  of  the  heart  without  involving  the  endocar- 
ditim»  and  Maclagau  sudden  death  from  mpture  of  the  8U|>eriicial 
tXtreA  of  the  heart. 

According  to  Devergne,  in  every  40  cases  of  sudden  death  there  is 
1  bv  mpture  of  tlie  hnivrt.  Aran  found  the  pro|x>rtion  as  high  as  33 
in  202  cases  of  t-utlden  death  occurring  in  the  course  of  heart  dis- 
ease. The  greatest  number  of  cases  occur  in  advanced  life,  after 
■ix^.  Men  are  affected  more  fre<]uently  than  women,  in  the  pro- 
portioo,  according  to  EUe^ume,  of  37  to  24. 

Jforbul  AnatoiMj. — On  oi>ening  the  sac  of  the  pericardium  it  is 
m  that  the  cavity  contains  blood.  The  amomit  which  it  may  con- 
varies.  Sometimes  there  are  found  only  ecchymoses  beneath 
the  ri)»cenil  layer  of  the  pericardium.  SometimeH  the  blood  is  coag- 
fct^d  in  a  thin  Uyer  or  in  several  layers  over  the  sui-face  of  the 

irt.  Where  there  are  several  layers,  the  outside  layers,  l^ing  the 
moAt  recent,  consist  of  soft.  loose  coagula,  while  the  inner  layers  are 
,  firni,  and  a<lherent.  The  winter  once  stripr>e<l  off  five 
iccessive  coagula  in  a  case  in  which  the  fatal  termination 
had  been  ilelaywl  for  several  days  aftr-r  the  rupture.  The  quantity 
i»  rarely  so  great  as  actually  to  dist^ud  the  pericardial  sac.  Merklen 
recorded  an  exceptional  case  in  which  there  was  no  blood  in  the 
pelican  li  am. 

On  turning  out  the  fluid  blood  and  loose  cojignla.  and  stripping  off 
the  adherent  layers,  the  line  of  the  mpture  presents  itself  at  onoe. 
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Sometimes  blood  coutiunos  to  ooze  from  tho  opeu  wound.  TU 
ruptoi'e  is  found>  im  stated,  most  fre<iU6ntl.v  iu  tbo  left  ventricle  iiear 
the  apex,  and  usually  on  tho  anterit»r  face  of  the  heart.  Rupture  of 
the  posterior  wall  or  at  the  base  of  the  hoart  in  rarf»,  and  wtill  mon 
rare  is  nipture  of  the  soptuui. 

Buptnres  are  said  to  be  comi;»lete  or  incomplete  aocordiug  as  thiiv 
extend  partly  or  wholly  thnmgh  tlio  wuU  fif  the  heart.  The  line  of 
rupture  is  seldom  straight;  it  presents  a  sdgzag  course,  and  the  pone- 
trati(m  is  irregular  so  that  the  inside  and  outside  of>euiugs  <lo  mit 
exactly  correspond.  It  is  plain  to  see  iu  all  cases  tliat  tht-  rupture 
extentls  from  within  outward  under  the  force  of  the  pressure  of  blucid 
in  the  syHtole.  Sometimes  the  mptur*^  is  limited  to  a  small  paii  rif 
tlie  heart  wall,  including  for  iuHtiiuee  one  or  several  trabecu1a\  or,  as 
already  remarked  in  the  study  of  lesions  of  the  valves,  the  rupture 
may  he  limitt^d  to  the  papillary  muscle.  By  rupture  of  th«  heart  is 
generally  meant,  however,  a  rupture  of  the  wall  of  th*i  hnart.  The 
length  of  the  rupture  varies.  It  seldom  measui*ea  more  than  half  an 
inch;  sometimBs  the  orifice  will  [lermit  only  tlie  passage  of  u  souml. 
In  rare  cases  the  rupture  may  split  the  heart  from  the  ai>ex  to  the 
bftae.  Rupture  is  usually  single;  sometimes  it  is  multiple.  Wilt- 
shire rciported  spontaneous  rupture  in  two  places ;  Switzer  a  similar 
cas:);  Packard  rupture  at  thi'eo  points  with  other  lesions  causetl  liy  a 
railroail  accident;  Sohmucker  multiple  rupture  of  a  thoroughly  soft- 
eue<l  lif^art;  Baly  throe  ruptures,  and  Olli\ier  and  Andral  recorded 
five  iHstinct  niptures  in  the  left  ventricle. 

The  following  cases  illustrate  the  cause  of  the  condition  and  tho 
nature  of  the  accident.  Mollicre  reported  a  case  of  sudden  death 
fi'om  spontaneous  rupture  iu  consequence  of  thrombosis  of  the  coro- 
nary artery  with  inundation  of  the  peric4inlinm ;  Bpiegelberg  a  sudden 
di'ath  on  the  thml  day  of  the  puerperium  from  rupture  of  the  left  ven- 
tricle in  couserpience  of  acute  myocarditis;  Shearer  a  case  of  sudden 
death  from  ra[)ture  of  the  right  auricle  in  which  there  were  small 
sjkccular  aneurysms  of  the  ascending  aortii  with  hypertrophy  and 
fatty  degeneration  of  the  heart;  Wilkinson  im  an^^ur^'sm  of  the  mjrti 
%vitli  nipture  of  the  sac,  hemoiThage  int<^  tho  pwcjirdium,  and  instant 
deatli  in  a  case  of  infiammatory  softening  and  ruptuiie  of  the  heart; 
R.  W.  Smith  a  fatty  heaii.,  witli  ni]ituro  of  tlie  left  ventricle  and 
the  presence  of  free  oil  iu  the  bh>od;  Feldhalui  the  rapture  of  a 
thoroughly  softened  heart;  and  finally,  as  illustrative  nf  the  sud- 
denness of  death,  Keen  reported  a  rupture  of  tlie  heart  with  post- 
mortem muscular  spasms. 

£ViVj/<>j7y.— Rupture  of  the  heart  implies  disease  of  the  heart  mna- 
de,  and  the  disease  most  fro<|Uently  encountered  is  fatty  degeneration. 
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of  rupture  Quuiu  fouutl  futty   ilegeueratiou  5i5  times, 
found  frttty  degeneration  10  times  in  24  eases.     The  other 
iif  raycH-arditiin  may  likewiHi*  It'ad  to  niptiins  thus  an  ahscoss 
tise  walk  of  the  heart  may  biv^ik  through  into  the  pt^ricardiuni  or 
to  ihf  mvity  of  the  ventricleH.     KegionH  of  hyaline  or  amyloid 
^ration  may  yitl'l  in  tliis  way,  and  aneurysm  in  the  walls  of  the 
may  rupture  int(j  the  chambers  of  th^  heart  or  into  the  pericar- 
ial  sac.     Monueret  fouml  rupture  3  times  in  19  cases  of  aneurysm  of 
jttie  hivirt  iSchroetter). 

Behind  the  degenerative  changes  may  usually  be  found  the  lesions 
prioetclerosia.  As  might  be  inferretl  from  the  site  of  the  rui>- 
the  changes  are  usually  encountered  in  the  branches  of  the  left 
artery.  Hertz,  Mackenzie,  Leyden,  Trier,  with  a  host  of 
report  cases  of  atheromatous  degeneration  and  throm- 
botic occlusion  of  branches  of  the  coronary  artery.  The  antemic 
HecToeis  of  the  heart  Avail  may  likewise  l>e  referred  to  diseases  in  the 
lunary  arteries.  Robin  laid  sti-ess  upon  the  fragmentation  of  mus- 
ire  des<Til»e<l  by  Rt^naut  as  a  chief  anatomical  condition  in 
of  the  heaii  i Petit).  Thus  it  may  be  understood  that  while 
final  eTeul,  the  mpturei  is  sudden,  the  lesions  which  lead  uj)  to 
h  ar**  usually  insidious  and  slow  in  development. 

Th«»  imiueiliate  <'au8e  of  the  nijiture  is  often  a  strain.     The  great- 
nombeT  of  cases  occur  after  lifting  a  weight,  carrying  a  burden, 
climbing  a  hill.     Fiunel  reported  a  case  of  fatty  heart  with  ruj>- 
frum  fright;  Maffei  sudden  death  from  extensive  rupture  in  con- 
of  great  fright ;  Hudson  a  case  i>f  rupture  of  the  right  auricle 
b&or;  Duclaux  death  from  rnpture  in  spontaneous  ti^tanns.     Tissot 
,m!  a  case  of  niptnre  dnritig  an  atttick  of  epilepsy.     In  the  case 
Geoi]ge  IT.,  King  of  England,  the  rupture  occurre<l  during  strain- 
at  fttool.     The  first  c^ise  of  death  during  coi»ulation,  recorded  by 
i,  has  since  been  multiplied  many  times  by  other  obsoners. 
piare  flometiincs  takes  place  in  the  act  of  vomiting,  coughing,  even 
hngliing      Not  infrequently  the  hearl  litenilly  breaks  under  the 
i>f  joy,  auger,  or  flight.     On  the  other  hand,  the  accident 
at  timea  during  perfect  tranquillity  of  mind  and  body,  as  for 
jbtttaxnc^  during  sleep. 

I      8lol|)er  re|Mirt<Hl  a  case  of  a  workman,  aged  sixty-three,  affected 
with  emphysema  of  the  lungs  and  bronchitis,  which  were  improving 

EST  treatment  in  the  hospital,  who  f(ill  dead  on  the  morning  of  his 
«e  while  he  was  washing  himself.  There  had  beeu  no  jwirticular 
a.  Po«t-raortem  examination  showed  the  pericardium  distended 
with  frwh  bhtod  clot,  which  cuvelopeil  tli*'  heart  like  a  mantle  and 
Was  fixed  at  the  base.     On  the  posterior  surface  at  the  ax>ex  of  the 
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loft  veutrioule,  that  is,  at  the  point  uf  predilection,  there  was  tonnJ 
an  irregular  zigzag  ni])tnre,  2  om.  long  at  a  point  where  there  wtA 
a  protnision,  the  size  of  a  walmit,  of  the  venticiilar  wall  which  was 
extromoly  thin.  The  cause  was  a  myomalacia  in  con8e<^iueuce  o(«<^le- 
rosis  of  the  coronary  arteries.  Zurel  rei)orted  a  case  of  prc^gretwiTe 
Tui^tnro  of  the  heart. 

Beadles  reported  six  cases  of  rupture  of  the  heart  among  tb« 
laane.  In  every  case  the  rupture  was  found  in  the  left  ventricle  ia 
connection  with  extreme  atrophy  of  the  muscle  Bulistance  and  £att> 
deposits.  The  valvi^  were  sclerotic  and  the  kidneya  cirrhotic.  lu 
most  of  the  cases  the  physical  condition  gave  rise  to  no  suspicion 
heart  disease  up  to  the  moment  of  sudden  death. 

Moore  found  a  ru]^ture  of  hoalthy  muscle  in  the  left  ventricle  neV'j 
the  ai>ex  in  the  case  of  a  boy»  aged  eight  years,  who  had  died 
drowning.     Tbe  pressure  whicli  had  resulted  f]*om  suflfocatiou 
re-garded  as  the  cause  of  the  rupture. 

Symptoms.  —Rupture  of  the  heart  is  usually  announced  by  sij 
so  severe  as  to  be  almost  tragic.     The  x>atient  is  tran-sfixed  with 
sudden  stab  of  jmin  and  falls  iidt>  fatal  coUapse.     Df^ath  is  sometime 

[most  instantaneous.     The  patient  is  heard  to  cry  out  or  seen 
seize  himself  in  the  region  of  the  heart,  and  falls  to  the  ground  as  if] 
stricken  with  apojilexy.     Mt>re  fre<iueutly,  however,  seveml  houn, 
ela])se  before  tlie  fatal  termination.     During  this  time  thu  |»aiu  huI 
sides  to  some  extent,  and  the  patient  may  become  conscious;  the  IxhIjt] 
is  covered  with  a  cold  sweat,  and  tliei*e  are  dysjimea  and  cyanosia^j 
Sometimes  there  are  eonvulsiouH  and  not  infrequently  the  ]>atieut  fall 
into  coma.    During  all  this  time  the  ac^tion  of  the  heart  is  tumiiltuoi 
and   bounding.     The  patient  may  remain  in  this  state  for  sevc 
liours  or  days,  during  which  there  are  remissions  and  exaoerbntioniSt] 
any  one  of  which  may  terminate  fatally.     Protracted  cases  are  marker 
by  m<»re  <listinct  re4.:overy,  so  tijat  the  patient  may  even  go  about  f* 
a  time  and  remain  comparatively  free  of  symptoms,  or  be  affect 
from  time  to  time  with  attack)^  of  nausea,  vomiting,  anxiety,  vertigo^] 
and  syucoj>e.     During  this  i>eriod  the  patient  may  he  fiee  from  p 
or  may  sufTor  the  excruciating  anguish  of  angina  pectoris.     Tbeacl 
protracted  cases  are  explained  by  the  fact  that  the  rupture  in  bi 
slight,  or,  when  more  extf>nsive,  is  closed  by  a  thrombus;  and  th< 
symptoms  are  renewed  or  life  is  taken  by  extension  of  the  mpturt»  f>r] 
by  discliai'go  of  the  clot.     The  symptoms  and  lesiiuiM  are  so  well', 
illu8trate<l  in   the  case  of  the  distinguished   physician.  ProfesaorJ 
Panum,  as  reported  by  Trier  and  recorded  by  Fraentzel,  as  to  justifj 
repetition  here. 

Professor  Panum  had  reached  the  age  of  sixty-four  years  and  four 
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8  in  fairly  gotxl  health,  though  he  had  suffered  for  ten  .veara 
IroiD  ohrvnic  bronchitis  aud  some  emphysenm,  which  brought  on  a 
«Ught  degree  of  dyspnoea  in  elunbing  stairs.  It  was  only,  however, 
the  last  weeks  of  his  life  that  he  had  to  stop  on  the  stairs  in  this 
bfi  because  of  a  feeling  of  tension  in  the  chest.  This  feeling 
ppeared  with  a  few  minutes'  re«t.  One  evening,  on  returiiing 
m«  about  seven  oVlock,  he  noticed  that  he  was  unable  to  kee]>  up 
'vith  his  eompanion  in  the  face  of  a  strong  head-wind,  but  was  com- 
:|tt*lle4l  to  stop  here  and  there  to  recnver  his  strength.  On  reaching 
Siome  be  was  seized  suddenly  with  pain  in  the  region  of  tlie  heart. 
i  wu  a  feeling  as  if  something  gave  way  iu  the  left  side  of  the  chest. 
pain  continued  to  increase  and  was  associated  with  anxiety. 
found  his  patient  at  ten  o'clock  pale,  prostrated,  with  cool 
mitiee,  small,  fre^jueut,  and  irregular  ])ulse;  but  the  speech  was 
l^r  and  respiration  was  but  little  hastened.  The  patient  moved 
ftbcmt  his  room,  undreased  himself  rapidly  and  went  to  bed.  The 
pains  DOW  radiateil  from  the  sternum  to  the  left  arm  and  down  to 
tba  fingers,  an<l  were  so  severe  as  to  rerpiiie  the  utmost  efl'ort  to  con- 
aaal  the  suffering.  The  remedies  administered  had  no  effect  as  they 
excited  nausea  and  vomiting,  but  the  sensorium  still  remained  per- 
fectly clear  and  the  patient  in  a  half-jesting  way  ridiculed  the  failures 
ure  relief.  But  sinapisms,  hot  applications,  stimulants,  and  a 
injection  of  moqdiine  remained  without  effect.  It  was  only  in 
half  an  hour  after  the  injection  that  the  pains  began  to 
there  was  an  inclination  Uj  sleep.  The  sleep  was  short, 
koatleas,  and  interrupted,  but  vomiting  did  not  recur  until  the  next 
noniiug  after  taking  coffee.     Tlie  patient  felt  now  so  little  sick  as  to 

Krsuaded  with  difficulty  to  remain  in  bed.  He  explained  his  ill- 
io  his  son  as  due  to  a  nervous  disturbance  of  the  vagus  and 
_athetic,  but  d«'clare<l  that  he  could  not  work  out  the  cause. 
!|The  appearance  luuX  now  improved  and  the  pulse  had  become  strong. 
The  son  left  him  for  half  an  hour,  and  in  the  course  of  a  few  minutes, 
while  he  was  jesting  with  some  one  who  had  just  steppe<l  out  of  the 
he  was  heard  to  utter  a  cry  and  was  found  cyanotic  aud  coma- 
Deatli  ensued  in  a  few  minutes.  It  should  be  said  that  the 
rfiHal  examination  randn  on  the  previous  evening  had  demon- 
1  no  increase  in  dulness,  but  that  there  was  a  tumultuous  action 
e  heart  and  tliat  the  presence  of  a  loud,  long-drawn,  blowing 
tir  made  it  al>8olutely  impossible  to  distinguish  the  two  heart 


post-mortem  reveale<l  a  considerable  accumulation  of  fat  in 

mediantinum    which  covere<l  the   whole  anterior  surface  of   the 

Lum.    The  upper  lobes  of  the  lungs  on  both  sides  and  the 
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middle  lobe  on  the  right  side  were  fonnd  emphysematotig,  e8p(*d«llt 
the  auterior  bordetx.     Ou  opeuiug  tlie  ]>encHrdiimi  the  sac  was  IooimI 
filled  with  dark»  partly  ilmd,  partly  coaf^ilatod  blood.     On  witlil: 
ing  the  hoai*t,  bl»>xl  of  similar  consisteiice  eBcai)6d  from  a  ni; 
on  the  anterior  surface  of  the  left  ventricle.     Tlie  split  ran  in  m\ 
almost  straight  line,  pJU'allel  with  and  very  near  to  the  neptum.    TLo 
edgea  were  noUihrd  and  tom.     A  suiall^a Hiuiilarniptun*  ran  imralW 
with  the  larger  rupture  and  was  connected  with  it  by  a  transveTw 
line.     The  largiM*  rupture  was  5,  the  smaller  lA  cin.  h>ng.     They  IkjIL 
extended  through  the  thick  hiyer  of  blood-infiltrated  fat  under  the 
pericardium   into   the   uiUHcle  subatanee,  which  waa  penetnited  hr 
several  Hmall  rupturen,  with  openings  so  snmll  as  to  permit  only  the 
pastuige  of  a  fine  sound.     At  the  end  of  the  rupture  the  sound  passod 
into  a  small  cavity  which  lay  between  the  layer  of  fat  and  the  rnuH- 
culatun^  and  was  HUod  with  dark  fluid  blood.     Theheiirtwas  lax  ftxtd 
covered  with  fat  in  a  layer  at  the  n])ex  over  1  cm.  thick.     There  wm 
abundant  e\idence  of  atheroma  of  the  aorta.     The  vertical  branch  of 
the  coronary  artery  was  so  contracted  as  to  admit  only  the  passage 
of  a  very  fine  sound.     At  this  region  there  wiis  a  soft  thrombus  cov- 
ering a  small  athei*omatouH  cavity  in  the  calcified  intima,  wbieh  waa 
penetrated  by  numerous  small  openings. 

Microscopical  examlnatinu  (if  the  heart  muscle  showed  tlie  fil>r0fl 
ID  the  region  of  the  rui>tui*e  atrophied  and  in  a  state  of  extreme  ^ty 
degem^ratiou.  All  striatiou  had  disappeared.  In  several  regions 
the  muscle  fibres  were  torn  and  separatt^d  Ijv  extravasated  bli>od. 

The  sudden  death  and  the  symptc>m8  whii'h  had  preceded  it  met 
a  satiflfaot<»ry  explanation  in  the  nipture  of  the  heart  with  the  eacaix^ 
of  the  average  quantity  of  blo^nl  into  the  pericardial  sac.  The  mi*- 
ture  dnpentled  uiMm  fatty  degeneration  and  atrophy  in  the  cinrura- 
acril)ed  i)ortion  of  tlie  anterior  wall  of  the  left  ventricle,  and  here 
could  l>e  demonstratotl  atheromatous  degeneration  of  the  branch  of 
tlie  coronary  artery  with  a  thrombus  which  almost  blocked  the  Inroen 
of  the  vessel.  It  was  supjiosed  that  the  thrombus  and  the  sul>se<:{ueiit 
degeneration  und  Jttrophy  had  developed  in  the  course  of  tlie  last 
weeks  of  life,  ami  had  given  rise  to  the  iucreaae<l  dyspuce^  and  tension 
in  the  chest  upon  exercise.  The  moment  of  rupture  wjvs  felt  by  the  pa- 
tient himself  as  the  cause  of  the  extreme  jmin  and  lumultuoua  action 
of  the  heart  \vith  the  subsequent  nausea  and  vomiting.  As  tli*^  rupture 
did  not  immediately  traverse  the  entire  thickness  of  the  wall  there 
was  at  first  no  blood  in  the  yiericardium  and  no  increase  of  dulness. 

The  sudden  death  which  occurs  in  these  cases  cannot  l>e  explained 
by  interference  with  the  action  of  the  heart  in  consetiuence  of  the 
extravasated  blood,  for  the  heart  may  still  continue  to  do  its  work  in 
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of  the  much  gre^iter  pressure  of  a  i>ericartlial  effusion ;  nor 
Ban  it  be  attributed  to  anfemiu  of  tlio  brain,  for  luanv  ciihos  show  no 
Bigns  of  liDsDinia;  it  i^  be^t  oxplained  by  shock  and  sudden  paralysis. 

The  tluttjtuiiiiA  in  difiioult,  us  u  rule,  and  is  oft^^u  iuipoKsible. 
Wbcre  the  rupture  occurs  as  a  sudden  catastrophe  iu  a  patient  in 
idvAUoed  life,  known  to  Imve  been  affected  with  Ijeart  disease,  espe- 
cudlf  with  fatty  degeneration  or  rayocarditis,  and  shows  itself  as  a 
leizura  of  vicdent  pain  followed  by  rapid  collapse,  with  tumultuous 
Iction  of  the  heart,  dys]iu(ra,  cyanosiH,  couvuhiions,  and  coma,  the 
ftMipiosis  of  rupture  may  be  acoe])ted.  In  such  circumstances  the 
BODclitiou  would  recjuire  to  Ih^  separatetl  only  from  angina  pectoris. 
Ibe  history  of  previous  attacks  of  pain  of  anginose  character  maj 
bero  make  the  distinction.  The  pains  which  cK'cur  in  rui)ture  are  to 
l»e  attributed  to  the  throml»otic  occlusion  of  the  coronary  arteries 
trhtrh  cause  the  angina.  Crises  of  rujiture  of  long  duration  are  ilis- 
tingoi^ihed  by  exacerbuticm  and  remission  of  symptoms  in  the  course 
ol  Hi^vrral  days.  Angina  pectoris  occurs,  as  a  rule,  iu  attacks  sepa- 
rated by  much  longer  intervals.  Where  the  course  of  tlip  affection  is 
Biore>  pn^tracted,  the  escape  of  blood  into  the  pericardial  sac  may  be 
racognixecl  by  the  increase  of  dulness. 

Th^ pfogntyti^  is  bad.     The  rupture  itself  often  takes  life  at  once. 

Tbo  condition  liehind  it  is  usuallv  irremediable.     The  duration  of 

life  varies,  as  a  rule,  from  a  few  hours  to  a  few  days.     Sprakeliug 

reported  a  rupture  from  violence  with  death  after  eight  hours ;  Stroud 

A  case  of  spfjntaneous  rupture  of  the  heart  in  which  life  continued 

ftir  alnint  t**n  hours;  Fanner  a  case  iu  which  the  patieut  survived 

twenty-eight  and  a  half  hours;  Coupland  a  spontaneous  rupture  with 

snnrival  for  forty  hours.     In  the  case  mentioned  in  the  exj>erience  of 

Hja  writer,  the  patient  lived  four  days  uncousc-irius,  comatose,  and 

li^liotic  during  the  whole  period.     Peter  mentions  a  case  which 

snrrived  twelve  days.     Even  cases  of  recovery  have  been  recorded. 

Thus.  Meyer  reported  a  case  of  rui»ture  of  the  left  ventricle  termi- 

Uating  in  recovery.     Bea<lles    records  a  case   which   survived   for 

Hb  huadred  and  sixty -eight  days,    probably   on  account  of  tem- 

pnrary  closure  of  the  wound  by  a  throudms.     Rostan  saw  a  rupture 

elcmed  by  clois  of  tibrin.  and  speaks  of  a  closure  under  agglutination 

of  thf»  ix*ricanlium  which  remaine«l  perfect  for  fifteen  years,  at  the 

«3m1  of  which  time  death  i>cx?urred  in  consequence  of  a  new  rupture. 

TVrnimaiL — There  is  not  much  room  for  treatment,  but  where  the 
QMe  ia  at  all  protracted  effort  may  be  made  to  arrest  the  heroor- 
rliage,  eapecially  by  tho  apjtlication  of  cold  in  the  form  of  the  ice-bag 
overtbe  region  of  the  heart,  the  action  of  which  is  quieted  as  much 
m  possible  by  absolute  rest.     Venesection,  with  a  view  of  checking 
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tlie  hemorrhage  by  weakeuiug  the  heart,  is  not  to  be  coiiaulered  for 

a  raoiiiont.  The  tumultuous  action  of  the  hwirt  doe.s  not  deiK'iul  tiimui 
weaknoBS,  but  u}H)u  iliHturlHiuce  iu  the  nen'ouH  lueohanism,  ami  tUu 
disturbttuce  is  Inatter  iiuieted  hy  the  upjiIicJLtiou  of  rold.  The  effort 
luny  be  made  to  derive  the  blood  from  the  heart  to  the  extr^miti*^ 
by  sina[)iRmH  and  hot  baths.  Frie<lreioii  suggestH  tlie  posHibility  of 
relief  by  tht^  application  t^>  the  lower  extremities  of  the  Junot  Uxit, 
whicli  dilittns  and  tills  th«^  vesHels  by  exhausHn^  the  air  from  the  rut- 
face.  The  jminn  of  augiuu  pectoris  should  be  relieved  by  the  suVtcu- 
tjineous  injection  of  morphine  in  sufiiriont  dose,  and  by  the  inhak- 
tit)n  of  amyl  nitrite.  In  the  face  of  profound  prostration  and  pallor, 
with  feeble  and  fluttering  pulse  and  almost  imporcoptiblo  notion  of 
the  heart,  resort  should  l>e  had  to  stimulants,  such  as  alcohol,  ether, 
camphor,  caffeine,  and  digitalis. 

Syphilis  of  the  Heart, 

Intimations  of  syphilis  of  the  heart  may  be  found  in  the  writings 
of  the  older  authors.  Cor^'isart  considered  as  syphilitio  exarefloenoeB 
or  condylomata  the  vegetations  or  verrucosities  which  aro  since 
known  to  be  the  results  of  endocarditis.  Morgagni  certainly  saw 
syphilis  of  the  heart,  and  Ricord  reported  cases.  But  the  true  liter- 
ature of  syphilis  of  the  myoeardium  begins  with  Virchow  (IBo^K  who 
recognized  the  evidence  of  constitutional  syphilis  in  gummata  of 
heart  muscle.  Since  this  time  a  numl)er  of  cases  have  l»een  reooi 
by  Cantani,  Gould,  Laneereaux,  Marohiafuva,  Schwall^e,  and  Pii 
and  the  subject  was  njade  a  special  study  by  Mracek  (18*>2).  Tl 
author  collected  from  the  literature  102  cases,  in  t>l  of  which 
nature  of  the  affection  was  estjiblished  l)y  autopsy,  and  10  of  vrWu 
actually  occurred  under  liis  own  observation.  Syphilitic  affecti< 
of  the  heart  is  not  frequent,  but  recorded  cases  multiply  rapidly 
under  modem  observation. 

Muscular  tissue  is  not  .selected  by  syphilis,  and  though  tlie  evi- 
dences of  sy]>hilis  are  sometimes  found  in  the  muscle*  the  heart  itself 
is  least  fretpiently  affected.  Hereditary  syphilis  almost  never  attacks 
the  heart,  though  cases  of  this  kind  were  reported  by  Parrot,  Wendl, 
and  Foerster,  and  the  signs  of  coustitutioual  syphilis  are  found  only 
in  the  latest  porirKls  of  the  disease.  Conrtecjuently  syphilis  shows 
itself  iu  its  tertiary  mauifestjitions  in  the  heart,  and,  as  a  rule,  not 
sooner  than  eight  to  ten  yeai*s  after  the  |)eriod  of  primary  infection. 

AVith  other  localizations,  h*'art  syphilis  occurs  more  fnviuently  in 
the  male  sex.  Of  31  cases  onl\  10  were  found  in  women.  Most  of 
the  cases  occur  between  the  ages  of  twenty  and  forty. 
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SypLilis  may  attAck  any  part  of  the  heart — tL©  muscle  of  tlio 
Lrart,  tlio  mombraui's,  uud  the  lyltJod-vesKeis.  The  foiniijou  iiiauIfi^H- 
tatioij  is  the  gumma.  But  syphilis  also  producer  a  particular  myo- 
carditis. The  ouseH  of  Mnicok  wore  an  foUowH:  Myocarditis  j^um- 
mosa,  10;  myocarditia  tibrosa,  9;  myocarditis  gummosa  et  fibrosa, 
8;  BudocanlitiH  gummosa,  2;  jMricanlitirt  guiiimosu,  1;  disease  of 
-Tessels  3;  myocarditis  with  jjeri-  or  endocarditis,  15;  peri-  and 
endocarditis,  1 ;  disease  of  vessels  of  the  myocardium,  1 ;  disease  of 
all  organic  parts,  6;  rhabdomyoma,  1;  disease  of  the  ganglia,  4. 
As  ia  seen  in  this  statemeut,  various  lesions  may  coincide. 

The  heart  gummata  vary  in  size  from  a  i>ea  to  a  pigeon's  egg. 
Tliey  are  sometimes  embedded  deep  in  the  muscular  tissue  or  nuiy 
protrude  to  fonu  a  tumor  upon  the  surface.  They  are  most  com- 
monly found  in  tlie  veutricleH,  enpocially  the  left  ventricle,  but  are 
encountered  also  in  the  auricles,  in  the  septum,  and  in  the  i)a]>illary 
muscles.  The  largest  tumors  are  found  iu  the  fiejttum,  where  tbey 
may  form  a  mass  which  protinides  into  both  cavities.  Gummata 
which  apjiroach  the  eudo-  fir  ])pricjirdiuiii  exciti'  intlammatiou  iu 
these  structures.  They  are  usually  multiple  and  present  the  pale  gray 
ai>pearance  aud  i>eculiar  consistence,  characteristic  of  the  deposits 
elsewhere.  They  may  remain  encysted  or  may  subsequently  break 
down  under  a  process  of  softening,  to  form  abscesses  or  to  discharge 
their  contents  into  the  sac  of  the  pericardium  or  cavity  of  the  heart. 
Emptying  into  the  cavity  of  the  veutriclen  they  may  form  emboli  in 
distant  organs. 

The  syphilitic  sclerotic  myocarditis  represents  a  cicatricial  degen- 
eration after  necrosis  from  obliterating  endarteritis.  Atfected  organs 
show  the  characteristic  fibroid  iuduraticms.  with  atrophy  of  the  mus- 
ciUar  and  substitution  by  cicatricial  tissue,  which  are  sometimes  inter- 
penetrated by  semi-gummatous  uoduli'S  (Lancereaux).  Partial  aneu- 
rysm of  the  heart  was  found  in  eight  of  the  cases  recorded  by  Mracek. 
The  disease  may  l>o  circumscril)ed,  but  is  usually  more  or  less 
disseminated  and  is  often  associateil  with  endo-  and  pericarditis. 
Foerster  described  a  syphilitic  endocarditis  confined  to  the  mitral  and 
tricuspid  valves  in  the  ca.^e  of  new-bom  children  afl^^^^■tp^!  with  heredi- 
tary syphilis.  Similar  localizations  have  been  recorded  in  the  chap- 
ter on  sclerotic  enilocarditis. 

Syphilitic  endocarditis  may  be  parietal  or  valvular,  but  a  large 
number  of  cases  recorded  as  sy[iliilitic  endocarditis  ai'e  really  secon- 
dary affections  during  the  second  stage  *)f  syphilis  (Mracek). 

It  has  already  been  remarked  that  valvuljir  deformities  may  ensue 
in  conse*iuence  of  the  retraction  of  such  cicatricial  tissue  in  the 
papillary  muscles.     Dehio  claimed  that  no  case  had  been  reported 
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of  insiifficieuey  or  stcuosis  from  adhesiou  or  sbriukaKf^  of  valres  da? 
to  syphilis  of  .the  eutlix'jirilium,  but  ftuch  ciisos  runy  novertheh'Sh  l^ir- 
found  iu  the  literature.  Thus  Leared  described  a  case  of  HjrpLiLitir 
affection  of  the  aortic  valves,  and  Fi-aentzel  reported  a  oast*  of  nh  *»M 
man  who  had  been  ti*eated  for  inauiSeieucy  of  the  aortic  valve  fut 
three  yeiirs,  and  who  showed  the  sij^na  two  weeks  b*^fore  death  tA 
iasufficiency  of  the  tricuspid  valve.  Tlie  autopsy  showed  mUMMUuc 
of  the  left  anterior  tricuspid  valve  to  an  endoearditic  neoplaam, 
which  Cohuheim  reco^^uized  as  a  metamorphosed  gumma.  Scbwalbv 
described  iu  Virchow's  Arrhiv  a  c-ase  of  syphilitic  stenosis  of  the 
pulmonary  artery  with  insufficiency  of  the  pulmonary  valves. 

The  syphilitic  endarteritis  is  usually  the  initial  lesion,  and  more 
nr  less  evidence  of  syphilitic  degeneration  of  the  coronary  arterivt 
may  be  disclosed  in  every  form  of  lioart  syphilis. 

The  pathogenic  intlueuce  of  gyphilis  in  the  production  of  aneu- 
rysm has  long  l>e4>n  known.  Welsh  maintained  that  syphilis  was  th^ 
cause  of  true  aneurysui  in  sixty  per  cent,  of  cases.  Other  nntbont 
put  the  percentage  as  high  us  eighty.  Syjihilitic  affections  of  the 
coronary  artery  have  >»een  fretpiently  reported,  as  by  Bircb-Hirsch- 
feld,  Ohvostek,  Weiehselbaum,  Ehrich.  and  Fraeukel.  The  case 
reported  by  the  first  of  these  observers  was  interesting  in  the  fact 
that  the  patient,  a  man  aged  twenty-five,  had  sufferetl  for  four  yeart. 
during  the  existence  of  syphilis,  with  fnH|uent  attacks  of  palpitation 
of  the  heart  and  angina  pectoris.  The  post  mortem  examinatiofi 
showed  the  signs  of  liver  syphilis.  In  the  case  of  Fraenkel  the  (la- 
tient  had  suffered  from  headache  with  occasional  attacks  of  syiioop*? 
and  violi^nt  attacks  of  angina  pectoris.  The  case  was  that  of 
a  woman  whose  husband  had  been  syphilitic  and  who  hwl  herself 
suffered  fonnerly  with  tumors  of  the  heati  that  had  dischargetl  and 
left  cicatrices. 

At  the  post-mortem  the  condition  of  the  coronary  artery  was  eai)e- 
cially  studied.  The  anterior  or  left  coronary  art^'ry  was  perfectly 
patulous  and  enlarged,  while  tlie  posterior  or  right  coronary  artery 
wikfi  totally  obliterated  at  its  orifice  iu  the  aorta  in  consequence  o\  on 
advanced  arteriosclerotic  process.  The  trunk  of  the  vessel  and  ibe 
position  of  the  obliterated  orifice  could  l>e  demonstrated  iu  the  aniens 
ventricularis  only  after  dissection  and  careful  [lenetration  by  a  aooad. 
That  these  changes  were  rpully  syphilitic  was  shown  by  the  exis- 
tence of  a  gummatous  tumor  iu  thi«  septum  veubiculomm.  having  a 
diameter  of  A\  cm.  The  aorta  showed  arteriosclerotic  cbftDgo  in  it» 
entire  extent  down  tt>  the  iliac  arteries. 

Finally,  syphilis  affects  the  ner\e8  of  the  heart.  Schott  focnd 
syphilis  to  be  the  sole  cause  of  neurosis  of  the  heart  in  three  cases. 
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harjin  once  cured  a  case  of  s^-philitic  cardiac  asthma  by  specific 

t 

Symptomn. — Syphilis   of  the   heart  may  show  uo  signs,  as  the 

KMirae  of  heart  syphilis  is   slow  and   iusidious.     A  gumma   may 

remain   a  lont;  time  encapsultiied   without  symptoms.     The  signs 

shuw  themselves  du  not  differ  from   thuse  dependent  upon 

ocarditis  from  other  cause. 

litic  m\(xrarditi8  is  an  important  factor  in  producing  the 
and  cachexia  of  the  later  stages  of  the  disease.     IVIout  cases 
sooner  or  later,  early  exhaustion  upou  effort,  panting  resi)iru- 
djTSpnata,  venous  stasis,  a-dema  alx»ut  the  ankles,  and  dropsy. 
piK*  ilisease  is  often  so  insidious  as  to  show  signs  only  wheu  the 
lipart  moade  has  been  extensively  involved.     Hence  it  is  that  sudden 
is  freijuont,  and  much  more  frec^uent  than  it  would  be  if  the 
tim  of  the  aff*H!tiun  were  recognized  eailier. 

The  dkignottU  reists  upon  the  fact  that  the  signs  of  syphilis  may 

foand  i^lsewhere.     It  is  the  occun*euce  of  the  evidence  of  myocar- 

itis  in  the  syphilitic  subject  which  makes  the  diagnosis  possible. 

ypbilis  leaves  traces  which  may  always  be  discovered  under  scru- 

Thofl  sometimes  osteophytes  are  felt  upon  the  legs,  or  faint 

ce&  or  pigmentations  about  the  tibia  stamp  the  character  of  the 

disease.    Enlarged  lymph  glands  may  be  felt  in  the  sub-occipital 

iad  pobt-cubitol  i-egions.     Sometimes  there  is  evidence  of  aloi>ecia. 

Ells  complain  of  pain,  soraotimes  fixed  and  deep-seated,  in  the 
,  eopeoially  in  the  bones  of  the  skull,  tibia,  and  ribs.  The 
of  dilatjfction  of  the  heiui.  are  sufficiently  pronounced,  and  the 
of  the  condition  is  revealed  so  soon  as  it  is  8US]>ected.  Any 
u<jwi>»  is  soon  dispelled  by  the  efficacy  of  antisyphilitic  treatment. 
One  of  the  most  satisfactory  cases  which  the  writer  of  this  article 
ever  bad  was  that  of  a  fashionable  ludy  at  a  watoriug-])lace,  who 
fenffoMd  Attacks  of  vertigo  and  dyspnoea,  at  first  only  ujion  exercise 
as  in  the  bail-room,  later  ujHm  light«^r  provocation,  lis  after  the 
ingestion  of  strong  coffee  or  emotional  disturbance,  and  who  showed 
diatiDctiTe  evidence  of  dilatation  of  the  heart  in  a  weak  and  irregular 
poise  and  (rd»^ma  of  the  feet,  in  association  witli  jihysical  signs  on  the 
of  Uie  hcjirt  itself.  This  patient  had  waudennl  wide  in  a  vain 
h  for  relief.  The  case  had  been  properly  diagnosticated  as  a 
itis,  and  digitalis  and  other  heart  stimulants  had  been  regu- 
administered,  and  always  without  any  real  avail.  The  re^piest 
rsmedy  for  falling  of  the  hair  first  excited  the  suspicion  of  a 
lie  syphilis,  and  a  slight  examination  into  the  history  srMtn 
the  prt'viouH  existence,  many  years  I^efore,  of  an  erui)tiou, 
throat  ulcers  of  the  tibia,  one  of  which  in  fact  existed  at  the 
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time,  with  other  nnmistakable  signs  of  the  disease.  Under  the  inuno- 
tion  treatment  this  patient  made  a  rapid  recovery. 

The  prognoeis,  as  a  rule,  is  bad,  but  will  not  remain  so  unquali- 
fiedly bad  as  hitherto  given  because  of  the  possibility  in  the  future 
of  earlier  recognition.  The  prognosis  depends  upon  the  extent  of 
the  disease,  the  general  cachexia,  and  the  gravity  of  the  heart  symp- 
toms. When  it  shall  come  to  pass  that  the  nature  of  the  affection 
will  be  made  out  before  destructive  changes  occur,  the  prognosis  will 
become  more  favorable.  At  the  present  time  most  cases  succumb, 
either  suddenly  to  heart  failure  or  gradually  under  progressive 
marasmus.  It  will  be  remembered  that,  as  in  the  case  of  the  more 
remote  lesions  of  syphilis  elsewhere,  though  the  deposits  (gummata) 
may  be  made  to  disappear,  irreparable  damage  may  be  left  behind. 
The  prognosis,  therefore,  takes  on  the  gloomy  aspect  of  the  post- 
syphilitic phenomena  of  tabes  dorsalis,  progressive  paresis,  etc.  As 
is  observed  so  often  in  the  brain  and  cord,  gummata  may  be  cleared 
away,  but  interstitial  changes  may  not  be  eradicated.  The  main 
hope  of  treatment  hinges  upon  early  diagnosis  with  the  institution 
of  treatment  before  there  is  time  for  destruction  of  tissue  and  other 
irremediable  change.  When  the  specific  treatment  of  syphilis  shall 
be  continued  regularly  or  interruptedly  for  years,  cases  of  heart 
syphilis  will  become  still  more  rare. 

Treatment — The  treatment  consists  in  the  administration  of  mer- 
cury and  the  iodides.  Mercury  funiishea  the  best  results  by  inunc- 
tion, and  every  patient  affected  with  heart  syphilis  should  be  put  at 
once  upon  the  inunction  cure.  In  fact,  the  mere  suspicion  of 
syphilis  justifies  the  treatment.  The  treatment  may  be  interrupted 
from  time  to  time,  after  the  lapse,  for  instance,  of  several  weeks  or 
months,  and  substituted  for  a  time  by  the  potassium  or  sodium 
iodide,  which  may  be  given  in  the  dose  of  grs.  v.-xv.  three  times  a 
day,  best  largely  diluted  in  milk.  The  iodine  treatment  should 
be  itself  suspended  in  the  course  of  several  weeks  and  the  mercurial 
inunctions  resumed. 

It  is  needless  to  state  that  the  signs  of  heart  failure  must  be  com- 
bated by  the  usual  means,  especially  by  rest,  by  the  exhibition  of 
digitalis,  and  by  general  tonics,  iron,  quinine,  and  strychnine. 

Aneurysm  of  the  Heart. 

Under  the  term  aneurysm  was  formerly  understood  the  enlarge- 
ment of  the  heart  caused  by  hypertrophy  and  dilatation.  Both 
Avenbrugger  and  Corvisart  considered  these  conditions  as  aneu- 
rysma  cordis,  and  distinguished  the  hyperti-ophy  and  dilatations  as 
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aneurysma  passivum  and  activum.  It  weis  iu  this  sense  that  Choi- 
meley  deacrilied  u  vtme  of  fatty  liegeueratiDU  of  the  heart  with  adherect 
I)ericardium  aud  membranous  pouching  of  the  It^ft  ventricle,  that 
Pui*tal  speaks  iu  his  memoir  of  aueurysma  of  the  heart  in  whicih  the 
walla  of  the  heart  in.stead  of  being  thin  have  preserved  their  natural 
thickness  or  have  even  increased  in  size  and  that  Polhx'k  reported  an 
aneurysmal  dilatation  of  the  right  auricle  fn)m  contractidii  of  the 
right  auricido-veiitricuhu"  opouiug.  Tho  term  is  liuiitod  in  our  day 
to  dilatation  of  part  of  the  heart  and  is  usually  characterized  as 
partial  aneurysm,  Avonbrugger,  however,  also  nntirod  tJiia  c<nnli- 
tiou,  which  wus  more  especially  remarked  by  lioerliaave  and  Van 
Swieten.  Ilokitanaky  enriched  the  subject  with  numerous  observa- 
tions, and  Pelvet  (18'>7)  collected  all  the  cases  published  up  to  his 
time.  Since  this  pericjd  repin*ts  and  dem4)UHtr.Lti(nm  of  cases  have 
constantly  been  uiiide. 

Aneuryant  of  tlio  heart  is  limited  to  the  dilatation  which  takes 
place  in  the  walls  of  the  heart.  Aueurysm  of  the  valves  is  consid- 
ered under  the  subject  t*f  valve  lesions. 

Aneurysms  are  distiuguished  as  acute  and  chronic  according  to 
the  rapidity  of  their  formation.  The  acute  iLneurysm  is  the  sudden 
dilatation  of  a  weak  spot  in  the  myocardium  under  a  reflux  of  bltmd. 
The  weak  spot  reiiresents  a  centi'e  of  myocMrditis  or  of  softenings  a 
myomalacia,  the  result  of  <»cclusion  of  a  branch  of  a  corouary  artery. 
Sometimes  the  process  starts  from  the  endocanlium,  which  suffers 
necrosis  at  some  jmint,  to  make  of  this  region  literally  a  iorrin 
miitoris  resisfetititv.  The  actite  aneurysm  is  almost  confined  to  the 
left  voutride,  near  the  afiex,  and  is  located  cs])ecially  iu  the  anterior 
wall.  Occasional  cases  are  alsi*  encountered  in  the  upper  i>ortion  of 
die  ventricular  septum.  The  acute  aueurysiii  indicates  rapid  increase 
of  size  and  usually  takes  the  life  of  the  patient  in  a  short  time  by  the 
discharge  of  its  contents  into  the  chambers  of  tlie  heart  with  tlie  pro- 
duction of  embolism,  or  into  the  pericardium  under  the  picture  of 
rupture  nf  the  heart.  McXalty  reported  an  aneurysiu  at  the  aj»ex  of 
the  left  ventricle  bursting  into  the  pericardium  aud  causing  immediate 
death. 

Chronic  aneurysm  is  nearly  always  a  result  of  a  localized  myocar- 
ditis. The  influence  of  syphilis  in  this  regard  lias  already  been 
remarked.  As  mentioned  elsewhere,  AVelsh  niaiutjuned  that  syphilis 
was  the  cause  of  true  aneurysm  iu  sixty  per  ct^ut.  of  cases.  Other 
authors  put  the  percentage  as  high  as  eiglity.  Francis  encountered  a 
case  of  aneurysm  of  the  heart  with  syphilitic  deposit.  Pitt  the  case 
of  a  young  mau,  aged  twenty-eight,  who  died  during  aiitisyphilittc 
treatment,  in  whom  there  was  found  in  the  left  ventricle  an  aneurysm 
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which  had  burst  into  the  pericardium.  The  wall  of  both  sides  of  the 
heart  showed  extensive  gummatous  changes.  There  was  sclerosis 
of  the  aorta,  and  also  cicatricial  degeneration  of  the  testicle.  Other 
cases  may  be  accounted  for  by  atheroma  of  branches  of  coronary 
ai-teries.  The  cicatricial  connective  tissue  which  represents  the  fibroid 
degeneration  yields  under  the  pressure  of  the  blood,  so  that  a  cavity  is 
gradually  formed  which  commimicates  with  the  chambers  of  the  heart. 
The  seat  of  this  aneurysm  is  the  same  as  that  of  the  acute  form,  that 
is,  the  cavity  forms  in  the  wall  of  the  left  ventricle  and,  as  a  rule,  near 
the  apex.  Pelvet  found  the  aneurysm  near  the  apex  of  the  left  heart 
in  eighty-five  of  eighty-seven  cases.  When  the  aneurysm  involves 
the  septum  it;  bulges  always  into  the  cavity  of  the  right  ventricle.  Be- 
cent  cases  of  aneurysm  of  the  left  ventricle  are  reported  by  Landouzy, 
Canton,  and  Bellingham.  In  the  case  of  Lacanal  an  aneurysm  the 
size  of  an  egg  protruded  at  the  apex  of  the  left  ventricle.  In  the 
cases  of  Cruveilhier  and  Cunier  the  aneurysm  of  the  left  ventricle 
was  attended  with  calcification  of  the  aorta.  Amott  reported  a  case 
of  aneurysm  of  the  left  ventricle  of  the  heart  with  partially  ossified 
walls  winding  around  the  root  of  the  aorta.  In  the  case  of  Townsend 
the  aneurysm  of  the  left  ventricle  was  itself  in  a  state  of  calcification. 
Marie  reported  a  case  of  a  man,  aged  seventy -three,  in  whom  was 
found  on  autopsy  an  aneurysm  the  size  of  a  hen's  egg  on  the  front 
wall  of  the  left  ventricle  near  the  apex.  The  walls  of  the  aneurysm 
were  completely  calcified  so  that  they  had  to  be  cut  through  with  a 
saw.  There  was  extensive  sclerosis  and  atheroma,  especially  of  the 
left  coronary  artery,  which  was  looked  upon  us  the  cause  of  the  aneu- 
rysm. In  the  case  of  Fredet  aneurysm  was  found  in  connection  with 
calcareous  degeneration  of  the  walls  of  the  heart.  Janeway,  Pozzi, 
and  Tournilhac-Beringier  each  reported  cases  of  double  aneurvHiu  of 
the  heart,  Little  a  case  of  bilocular  aneurysm  of  the  left  ventricle. 
Legg  found  an  aneurysm  of  the  right  auricle,  Legroux  an  aneurysm 
of  the  left  auricle;  Leudet  a  partial  aneurysm  of  the  left  auricle,  with 
a  voluminous  clot  in  the  left  ventricle.  La  Sauvage  saw  a  case  of 
apoplexy,  the  result  of  aneurysm  of  both  auricles  of  the  heart. 
Wiegandt  found  an  aneurysm  of  the  septum  of  the  heart.  Zahn 
reported  two  cases  of  aneurysm  of  the  septum  of  the  ventricle,  Grie- 
singer  an  aneurysm  of  the  ventricular  septum  with  communication 
between  the  two  ventricles,  and  one  of  the  right  ventricle  communi- 
cating with  the  orifice  of  the  aorta.  Legg  saw  an  aneurysm  of  the 
septum  of  the  heart  in  a  case  of  phthisis  with  contracted  kidneys. 
There  was  general  extreme  atlieroma  with  aneurysm  of  the  left  inter- 
nal iliac  artery,  and  thrombosis  of  the  inferior  vena  cava  and  both 
iliac  veins.     Irvine  saw  a  defective  muscular  development  of  the  car- 
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dtac  Tentriculur  septum  witli  conscqueut  aueuryaiu  of  the  septum  and 
displacement  of  an  aortic  valre  by  the  aiieurysm.  Finally  Brichetau 
reported  a  case  of  aneurysm  of  all  tbe  cavitieB  of  the  heart  in  a  young 
girl  aged  twelve  years. 

The  anenryumal  tumt>r  varies  in  size  from  a  scarcely  recognizable 
sac  to  a  mass  as  big  as  lialf  an  ajjple  (Kundrat)  or  orajige  (Ormerod). 
In  OrmcKHrs  caHis  a  laborer,  agt,'d  tbirtv-rivo,  died  suddenly  from  un- 
known cause;  the  autopsy  revealed  an  unruptured  aneurysm  the  size 
of  an  t»rauj^e  in  tlie  u]>per  ymrt  of  the  left  ventriclo  lined  with  layers 
of  clots;  the  cavitien  of  the  heart  wore  slightly  dilated;  in  otlier 
respects  the  heart,  including  the  valves,  was  perfectly  sound;  the 
aorta  was  also  sound.  Petit  8i>eak8  of  very  rare  cases  in  which  the 
aneurysmal  sac  was  as  largo  us  tlie  heai*t,  so  that  the  heart  a]>peared 
to  be  double,  Bertbold  reported  a  case  in  whicJi  an  aneurysm  dis- 
tended tbe  right  auricle  to  the  size  of  a  man's  bejid.  There  was  uni- 
versal coutiict  in  frrmt  with  the  walls  of  the  chest,  where  a  portion 
of  the  sternum  and  adjoining  rib  had  been  eroded,  aud  the  skiu  it- 
self bad  sufforod  erosion  to  such  degree  as  to  pernait  the  trickling  of 
blood  in  vaiious  places.  Tbe  iiDeurysra  is  usually  single,  but  is 
sometimes  multiple,  and  as  many  as  four  have  been  encountered, 
usually  closely  ajiposed  to  each  other.  Tbe  wall  of  tbe  anourysm  is 
thinned  by  pressure,  though  it  is  often  tough  on  account  of  its  fibrous 
tisBue.  The  caxdty  is  tilled  with  (dots.  Eupture  is  sometimes  pre- 
vented by  agglutination  with  the  ndioiuiujj  pericardium.  Occasion- 
ally the  walls  of  tbe  aneurysm  are  culcitit*d  to  a  greatLTor  less  extent. 

Sijmptoma. — Aneurysm  of  tbe  heart  presents  no  characteristic 
symptoms,  Tbe  condition  is  cnmmoidy  latent  and  is  disclosed  only 
upon  autoi)sy.  N<^)t  iufre<[n('ntly  tlio  end  catastrophe,  that  is,  the 
sudden  irruption  of  emboli  or  rupture  of  the  heart  itself,  will  have 
been  preceded  by  the  evidence  of  weakened  action.  Arhytbmia,  in- 
termitteuce,  palpitation,  dyspmea,  venous  stasis,  and  a;dema  indi- 
cate the  heart  weakness  of  myocarditis  from  any  cause. 

The  aneurysm  is  usually  so  small  as  to  present  no  external  evi- 
dence of  its  presence.  In  rave  cases  the  sac  has  come  in  coutjict  with 
the  wall  of  the  thorax,  which  it  may  erode,  as  in  the  examjile  cited. 
Skoda  also  reported  a  case  of  visible  tumor  in  the  front  wall  of  the 
thorax.  Pcn-ussion  would  furnisb  dulueas  in  only  the  most  excep- 
tional case.  By  aiiscnitation  Paul  claims  tn  l>f>  abb*  to  perceive  a 
diastolic  murmur  at  the  apex  due  to  reflux  of  blood  from  the  aneu- 
rysmal sac  infco  the  ventricle  at  this  time.  Reudu  remarks  upon  the 
existence  of  a  diastolic  metallie  sound  ("»  bruit  de  rhufurwent  diwt" 
fnh'fpte),  which  be  ascribes  to  tension  of  the  sac.  This  bruit  is  more 
clear  and  sonorous  than  the  metallic  sound  observed  in  renal  cir- 
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rhosis.  It  occurs  iunnediately  after  closure  of  the  sigtnoiil  vaItos  a&tl 
is  beard  iu  Ki'eat^-Ht  intoihsity  over  tho  centro  of  the  ventricle,  »lji*U(>i 
it  is  propagated  toward  the  eufiifonn  cartilage.  Bucquoy  uud  Hiuiut 
place  reliance  ui)oii  a  particular  chauge  lA  ])08tui'e,  in  that  subjeftt 
of  aneurysm  have  a  teutUuicy,  when  seated,  to  lean  forward  until  tb» 
forehead  atinoet  touchi^s  tlie  knees  (Petit).  These  various  signs  \t^ 
tain  really  only  to  indi^  idual  cases. 

The  ilffujmisiji  is,  thon^forn,  ditlicult  and  for  the  most  part  impcs^ 
sible.  Suspicions  may  be  entertained,  but  in  only  the  rarest  cnset 
may  the  condition  be  recognized  during  life.  Turnbull  rejHjrtedan 
aneurysm  of  the  left  ventricle  with  dropsy  and  ])hy8ic4il  signs  n- 
sembling  those  of  mitral  innufiiciency.  The  dropsy  was  removed 
by  diuretics.     The  case  terminated  in  sudden  death. 

The  prtKj/iostH  is  not  favorable.  The  tendency  is  toward  continued 
expansion  and  final  rupture,  A  somewhat  better  ])roguosis  m*j 
be  eutertjiiued  in  cases  where  the  pathogenic  relation  of  syphiiii 
may  be  established  by  the  evidence  of  signs  of  the  disease  elsewhere 

The  ii'vofmenl  is  wholly  symptomatic.  Wilks  claims  to  liave  cured 
aneurysm  of  the  heart,  and  Pouget  speaks  of  treatment  of  an  aneu- 
rysm of  the  heart  by  means  of  the  moxa  and  the  application  of  ice. 

Thrombosis  of  the  Heart, 

Thrombi  were  first  seen  in  the  heart  by  Cor\'i8art,  who  desigimte^ 
them  as  polypi  and  established  the  rules  by  which  the  ante-mortem  art* 
distinguished  from  the  post-mortem  clots.      This  distinction,  aaitl 
Laennoc,  is  easy  to  make.     The  ante-moi*tem  concretions  are  pri- 
mary and  more  adherent  to  the  walls  of  the  heart,  whose  sinuses  and 
intertrikheculnr  spaces   they    i)euetiate.     A  recent  conci-etion   thu^ 
interlaced  is  still  soft  and  may  be  detached  in  one  mass.     The  older* 
deposit  is  agglutinated  and  is  torn  in  the  act  of  separation.     Th9 
older  concretions  are  found  most  frequently  in  the  sinus  of  the  right 
auricle  and  iu  the  right  ventricle.      They  may  completely  fill  the* 
sinus  of  the  auricle,  and  in  the  ventricle  may  double  the  thickness  of 
its  walls,  conti'act  the  cavity  and  insinuate  themselves  under  the  tri- 
cuspid valve,  whose  lictiim  they  embarrass.     Moreover,  the  colnmnip 
cameie,  to  which  they  are  adherent,  are  ordinarily  much  flattened,  a 
condition  which  proves  a  development  before  death,  for  considemble 
time  is  required  to  produce  this  result.     Corvisart  in  one  case  saw 
the  fleshy  columns  efFaced. 

These  rules  remain  in  force  up  to  the  present  time,  though  the 
designation  of  the  forms  has  Ixwn  substituted  by  terms  which  better 
express  the  dififereut  conditions.     Since  the  time  ofVirchow  the  ante- 
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»iD  depoBit  hiiH  l>eeu  knowu  us  u  tliruiuljuB,  while  the  cofigulation 
irliicb  Uk^A  place  iu  the  death  agony  or  after  death  is  known  as  the 
posl-inorteiu  eUit. 

True  thrombi  ai'e  then  not  simply  loose  deposits  of  blood  or 
coa^pala  which  are  iuHiuuatcd  between  the  trabeculoo.  Thrombi 
adhere  to  the  wall  of  the  heart,  change  their  color,  assmne  a  pale 
grmy  or  violet  hue,  l)ecome  drier,  and  may  soften  iu  their  interior  in 
the  course  of  time  to  a  puriform  mass. 

HpTtz  divides  heart  thrombi  into  four  classes: 

(1)  The  small  accnmulations  adherent  to  the  wall,  softened  in  the 
centre  ao  as  to  present  the  appearance  of  cysts.  These  are  the 
globular  vegetations  of  Laennec. 

\2)  Large  masses  which  may  fill  a  large  section  of  the  heart. 
8ocb  masses  are  fonnd  especially  in  the  apjiendices  of  the  auricle. 

(3)  Pedttucoluted  thrombi.  These  are  the  real  polypi  of  the 
baart 

<4)  Free  masses  nowhere  adherent,  doatiug  as  ball  thrombi  in  the 
blood  current. 

In  connection  with  a  case  of  polypus  of  the  heart  under  his  own 
observation,  Pawlowski  collected  the  cjises  of  the  current  century,  19 
in  all,  of  which  17  were  tolerably  accurately  described.  Of  these 
oaaea  there  were  II  iu  women  and  6  in  men.  It  is  remarkable  tliat 
the  aeptmn  of  the  heart,  and  esj^ecially  the  foramen  ovale  or  its  near 
vicinity,  is  the  most  freciuent  site  of  attachment  of  the  heart  throm- 
boa,  while  the  auricle  is  the  seat  of  selection  in  the  case  of  polypus. 

Tbe  ball  tlirombi  are  found  with  especial  fre(|ueucy  iu  stenosis 
tbe  mitral  orifice  as  free  bodies  in  the  right  auricle,  driven  al>out  by 
tbe  current  of  blood.  Liebenueister  saw  a  c^se  of  free  thrombus  in 
a  wtdwt  legion  of  this  kind  2  cm.  in  diameter,  and  as  elastic  aa  a  rub- 
ber ball.  Henderson  saw  a  glob.ular  polypus  in  the  right  auricle^ 
aikd  Le^  two  cases  of  Itwso  balls  of  fibrin  iu  the  left  auricle  produc- 
ing tnitnd  stenosis. 

Tbe  occtosion  which  may  be  produced  in  tbe  heart  by  thrombosis 
is  iUoatrated  in  the  following  cases: 

V<frnon  saw  obstruction  to  the  passage  of  blood  through  the  right 
■ventricular  orifice  from  a  fibrinous  concretion  which  was 
r»d  nmler  the  tendinous  cords  of  the  tricuspid  valve;  Caron  a 
potypifomi  tumor  in  the  left  auricle  extending  into  the  left  anriculo- 
ventricalar  orifice,  which  it  blocked  ;  Aran  a  case  of  organized  throm- 
boa  almost  completely  obstructing  the  riglit  ventricle  and  the  orifice 
of  the  finlmonary  art<»ry  ;  Richardson  embollMin  of  tlie  right  ventricle 
Mnnpletely  obliterating  tbe  calibre  of  the  pulmouar>'  arterv  and 
caiudng  rapid  death.     Belli  ngham   kuw  death   caused  by  the    for- 
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liiation  of  iibriDonB  coucreiion  in  tbe  right  cavities  of  the  bcArt 
obstructing  the  tricuspid  orifice  aud  extending  loto  the  diviAiouBof 
the  pulinonury  urtery.  Schirwimlt  report<^d  an  interesting  case  of 
sadden  death  from  the  injection  of  a  sohition  of  ses(]nichlorideof  iroc 
into  u  vasculur  tuuiur. 

Etiology. — The  coaguhition  of  bhjod  in  the  cavities  of  the  heaK  i«a 
conse^inence  of  disease  of  the  blood  or  of  the  waU  of  the  blood-Teasel. 
Retardation  of  circulation  contributes  an  important  factor,  but  m»T 
not  suffice  of  itself  to  produce  a  thrombus.     The  coagnlatiou  of  hlood 
in  life  is  a  process  which  depends  upon  the  contact  of  fibrinogenoiu 
substance  with  fibrin  ferment.     The^e  substances  accntnulate  in  qaan- 
tity  flutiicient  fc*)  prtKUu^e  coagulati<iu  only  aftor  dissolution  of  tlto 
leucocytes  of  the  blood.     Dissolution  of  the  blood  is  brought  about 
under  the  action  of  toxins  of  the  infections.     Ponfick  showed  tL»l 
the  endotheliuui  undergoes  fatty  degeneration  in  the  grave  infectioifi 
and  is  desquamated.     The  accumulation  of  these  cells  may  start 
the  process  of  coagulation.     Every  lesion  of  tlie  wall  of  the  vessel  is 
marked  by  the  accumulation  of  white  blood  corpuscles,  whi<*h  are 
subsetjuently  converted  into  finely  grannlatinl  fibrin.     The  dissoltl- 
tion  of  these  corpuscles  liWrates  the  fibrin  ferment  which  they  tvm- 
tain,  and  the  union  of  this  ferment  with  the  fibrinogenous  elnruent  of 
the  blood  produces  the  thrombus.     When  the  circulatiou  is  nipid,  th9 
thrombus  is  comjKised  more  or  less  exclusively  of  the  white  coq> 
cles;   when  it  is  retarde<l  the  red  corpuscles  are  thrown  from 
centre  to  the  circumference  of  the  vessels  and  take  part  in  the 
struction,  constituting  thus  the  red  or  mixed  thrombus, 

Tlie  development  of  the  heai-t  thrombus  togt^tlier  with  the  p 
of  thrombosis  in  other  vessels  occurs  especially  in  diseases  mark 
by  poisoning  of  the  blood,  with  retardation  of  the  circulation  and 
weak  action  of  the  heart.  The  heart  thrombus  is  found,  thei-efore, 
in  marasmus  from  any  cause»  especially  in  the  course  of  long-stand- 
ing disease,  tuberculosis,  carcinoma,  etc..  in  myocarditis  and  in  tbe 
grave  infei^tious,  especially  in  typhoid  fever,  on  account  of  its  pn> 
tracte<i  course  and  pi-onounced  blood-poisoning.  Tait  has  reported 
deaths  from  heart  clot  after  ab<1ominal  oi)eration8.  Playfair  speakt 
of  cardiac  apnoea  after  delivery. 

Symptoms. — The  heart  thrombus  is  usually  latent  and  is  disclosed 
for  the  fii-st  time  at  the  auto]my.  HmuH  deposits  may  in  no  way 
interfere  with  the  action  of  the  heart,  and  even  couHidemble  ihickpii- 
ing  of  the  walls  of  a  cavity  may  not  materi*dly  diminish  the  blood 
supply  under  the  weakened  action  of  the  heart.  On  the  other  band, 
the  symptoms  may  be  souietinie.s  severe.  The  gravest  signs  are  fa^- 
uished  by  the  loose  thrombus,  as  by  such  maases  the  natural  urifiotss 
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may  be  closed  or  the  action  of  the  valves  impeded.  Again,  masses 
may  be  detached  and  constitute  emboli,  which  may  block  the  branches 
of  the  pulmonary  artery,  or  proceeding  from  the  left  heart  may  lead  to 
occlusion  of  the  cerebral  vessels,  infarction  of  the  kidney,  etc.  Curi- 
ous are  the  cases  in  which  the  thrombi  penetrate  from  the  right  to 
the  left  auricle  through  an  open  foramen  ovale,  and  lead  to  embolism 
in  the  systemic  circulation.  These  are  the  paradoxic  emboli  of 
Zahn. 

The  physical  signs  are,  as  a  rule,  indistinct,  but  the  sudden  super- 
vention of  a  bruit  may  indicate  interference  with  the  action  of  the 
valves.  For  the  most  part  murmurs  are  absent  because  of  the 
extremely  weak  action  of  tiie  heart. 

The  vague  and  varied  symptomatology  is  best  illustrated  by  cases. 
Thus  Oulmont  reported  a  case  of  cyanosis  and  acute  oedema,  with 
a  measly  eruption,  followed  by  death.  The  autopsy  revealed  cystic 
clots  at  the  apex  of  the  heart  with  deposits  of  pulmonary  apoplexy. 
Baskin  spoke  of  nausea  and  vomiting  as  symptoms  of  cardiac  poly- 
pus. Lavirotte  observed  an  exaggerated  sonorousness  of  the  lungs 
as  a  sign  of  the  presence  of  clots  in  the  right  cavity  of  the  heart. 
Fletcher  saw  an  organized  polypus  of  the  heart,  arising  in  the  left  auri- 
cle and  hanging  into  the  ventricle,  which  gave  rise  to  a  j)eculiar  bruit 
distinctly  audible  some  yards  from  the  patient.  Redtenbacher  reported 
the  case  of  a  woman,  aged  forty-six,  who  showed  the  signs  of  a  dis- 
tinct mitral  stenosis.  Tlie  autopsy  established  the  existence  of  a  free- 
ball  thrombus  in  the  left  auricle  and  also  of  a  polypus  dependent  by 
a  long  pedicle  into  the  auricle.  The  diagnosis  was  not  made  because 
of  the  absence  of  circumscribed  gangrene  in  the  feet,  which  had  been 
considered  by  v.  Ziemssen  as  pathognomonic.  McGilliway  reported 
fibrinous  polypi  in  the  right  heart  accompanied  with  tricuspid  regur- 
gitation in  a  case  of  double  pneumonia.  Fawlowski  had  under  ob- 
servation a  female  teacher,  aged  forty-seven,  who  showed  the  signs  of 
stenosis  of  the  left  auriculo-ventricular  orifice,  though  the  i)re8y8tolic 
murmur  was  often  absent.  The  stenosis  was  caused  by  the  presence  of 
a  polypus  of  the  size  of  a  walnut  seated  in  the  left  auricle  and  attached 
to  its  posterior  wall  in  the  neighborhood  of  the  orifice  of  the  pulmo- 
nary veins.  The  polypus  was  composed  of  fine  granular  detritus  with 
fat  cells  and  pigment.  Fiually,  Krnmbholz  reported  two  cases  from 
the  Leipsic  clinic.  In  one,  tliat  of  a  seamsti'ess  aged  forty-one, 
who  showed  the  signs  of  mitral  insufficiency  and  stenosis  of  the  left 
auriculo-ventricular  orifice,  a  free-ball  thrombus  of  the  form  and  size 
of  a  hen's  egg  was  found  in  the  left  auricle.  One  pole  showed  a  point 
which  had  been  apj^arently  in  connection  with  the  left  auricle.  The 
thrombus  had  a  laminated  constiiiction  and  was  covered  with  endo- 
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thelium.  The  diagnosis  was  not  established  in  life  because  of  the 
absence  of  infarction  and  gangrene.  In  the  second  case,  that  of  a 
man,  aged  fifty-four,  who  had  showed  the  signs  of  chronic  peritonitis 
with  ascites,  iuere  was  found  a  pear-shaped  polypus  clinging  with  a 
X>edicle,  as  thick  as  a  lead  pencil,  to  the  side  wall  of  the  right  au- 
ricle. The  polypus  reached  down  so  as  to  extend  into  the  right 
auriculo-ventricular  orifice  on  one  side  and  into  the  superior  vena 
cava  on  the  other.  The  inferior  vena  cava,  shortly  after  its  issue 
from  the  diaphragm,  contained  a  flat  mural  thrombus.  The  heart 
polypus  had  an  endothelial  covering. 

The  diagnosis  is  difficult  and  usually  impossible.  The  most  stress 
may  be  laid  upon  the  sudden  occurrence  of  embolism.  Krumm  re- 
ported a  curious  case  in  which  both  lower  extremities  and  the  left 
upper  extremity  became  gangrenous  and  no  explanation  of  the  occur- 
rence could  be  found  in  life.  The  autopsy  revealed  as  a  cause  of  the 
condition  a  pedunculated  fibroid  polyp  in  the  left  apex  developed  from 
a  cicatrix  in  the  myocardium.  From  this  mass  peripheric  emboli  were 
detached  to  occlude  the  iliac  and  the  left  axillary  artery.  D'Espine 
reported  multiple  infarctions  from  clots  imprisoned  in  the  cavernous 
anfractuosities  of  the  left  ventricle. 

Bosenbach  heard  in  one  case  of  mitral  stenosis,  with  ball  thrombus 
of  the  size  of  a  nut  in  the  left  auricle,  a  loud  presystolic  and  diastolic 
frSmisseme)d  cataire  in  the  second  and  third  intercostal  space  near  the 
left  border  of  the  stermim,  while  the  thrill  cLaractoristic  of  the  mitral 
stenosis  could  not  be  felt  at  the  ai^ex  of  the  heart.  The  author  inti- 
mates that  tliis  localization  of  the  thrill  may  be  of  diagnostic  value 
in  the  absence  of  any  anomaly  at  the  i)ulmonary  orifice. 

The  remarkal)le  irregularity  of  the  symptomatology  may  excite 
the  suspicion  of  the  presence  of  a  movable  body  in  the  cavities  of  the 
heart.  Sometimes  a  diagnosis  is  reached.  Malgaigne  reported  a 
case  of  extensive  burn,  with  fever  on  the  twelfth  day  and  intermittence 
of  the  pulse;  the  diagnosis  of  fibrinous  coucretions  in  the  heart 
was  verified  upon  autopsy. 

The  jrrognosis  is  bad,  not  only  on  account  of  the  mechanical  inter- 
ference with  the  action  of  the  heart  and  the  danger  of  embolism,  but 
also  on  account  of  the  underlying  condition.  The  detachment  of  a 
large  thrombus  may  block  an  orifice  and  cause  sudden  death  by  inter- 
ruption of  the  circulation,  or  a  large  mass  detached  from  the  right 
heart  may  plug  the  trunk  of  a  i>ulmonary  artery  and  cause  sudden 
death  by  suffocation.  Fortunately,  ancli  a  catastrophe  is  rare;  more 
frequent  is  the  separation  of  smaller  masses  with  embolism  in  the 
different  organs.  At  the  same  time  it  must  bo  admitted  that  the 
condition    is    not   necessarily   fatal.     Thrombi   sometimes   become 
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oi|puiis«(1,  and,  as  iu  the  case  of  aneurysms,  simply  thicken  the  wail 
I  the  hiMirt  with  an  additional  Inyer  of  connectivo  tisane.  Cidciiica- 
tion  sonai^tiraeH  occurs,  or,  iis  stnted,  softeuing  (sui>i>uration)  with  the 
ftdditioual  danger  of  otuboliBin.  Thomson  saw  in  the  heart  ch»ts  of 
Idooil  organized  or  traversed  by  nuineroaa  vessels  coming  from  the 
of  the  ventricles  and  anriclcs,  and  he  iiiject*>d  these  vessels 
the  bronchial  arteries.  Iu  the  case  of  Voelcker  the  thrombus 
somewhat  vascular  and  was  covered  by  eudoilielium.  There  was 
Tio  eDdooardilis  and  no  infarction  in  the  various  or^taus.  Ogle  re- 
pi^rted  a  case  of  fibrinous  coagula  of  long  standing  w Licit  had  uudcr- 
^oDe  a  process  of  softening  an<l,  in  some  cases,  had  liecome  partially 
into  a  puriform  tluid.  firistowe  described  softening  clots 
htmit 
The  trral/nrni  is  mainly  addressed  to  the  underlying  condition. 
e  weak  action  of  the  heart  calls  for  the  use  of  the  analeptics  and 
of  digitalis,  with  caution,  however,  for  overstimulation  entails  the 
danger  of  detachment  of  adherent  thrombi. 

Tumors  of  the  Heart. 

TniDors  of  the  heart  aie  rare  and  are  usually  secondary .  Boden- 
faeimer  collected  all  the  cases  up  to  1877.  Leyden  and  Fraenkel 
added  the  subeeciuent  cases.  The  ix>ssibility  must  not  be  overlooked 
that  Xh%  so-called  primary  coses  may  arise  from  some  iinLliscovered 
omtre. 

Of  the  30  cases  collected  by  Bcrthcnson  neoplasms  had  developed 

^^^^Lejut  cavities  22  times.     Of  these  neoplasms  there  were,  of 

^^^^■a  9,  myoma  7^  tibroma  6,  gummata  2,  carcinoma  and  cystic 

'tumors.     They  were  developed  in  the  right  auricle  7  times,  iu  the 

right  ventricle  3  times,  in  the  left  auricle  7  times,  in  the  left  ventricle 

6  tUBieB.     Of  the  20  cases  in  which  the  sex  was  mentioned,  11  were 

mem  9  were  women. 

Oamincma. — Up  t-o  the  present  time  primary  cancer  of  the  heart 
Ittfl  been  aeen  7  times.  >Secondary  cancer  is  the  most  frec^uent  of  all 
the  neoplasms  of  the  heart.  Thus  Kohler  found  cancer  6  times  in 
9,118  autopKies,  and  Fanchon  also  found  ti  cases  in  8,289  auto(>8ies. 
t  th^  infrequency  of  this  deposit  may  be  learned  from  the  report 
illigk,  who  found  477  cases  of  cwircinoma  iu  4,547  autojisies,  with 
y  dei»oflits  iu  the  heart  0  times  and  in  the  pericardium  7 
hroetter).  There  seems  to  be  no  particular  preference  as  to 
site  of  deposit.  Caaoer  is  found  in  both  aurirles  and  ventricles, 
aninetiines  aa  a  single  deposit,  in  other  cases  as  multiple  deposits 
Uered  throoghout  the  suVistance  of  the  heart.     Most  of  the  casfss 
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recorded,  whether  of  primary  or  of  secondary  cancer,  are  soft  cancers, 
a  fact  vhich  favors  metastatio  deposit. 

In  many  cases  the  carcinoma  is  an  extension  by  contiguity 
or  continuity  of  structure,  as  from  the  lungs,  oesophagus,  or  lymph 
glands  of  the  mediastinum.  In  rare  cases  these  are  metastases  from 
distant  seats. 

Hektoen  reports  a  secondary  deposit  on  the  wall  of  the  right  ven- 
tricle in  the  case  of  .a  woman,  aged  fifty,  with  metastatic  medullary 
carcinoma  of  the  right  breast.  The  coronary  vessels  evidently  fur- 
nished the  avenue. 

Bucquoy  reported  cancer  of  the  ovaries  and  of  the  heart  in  a 
young  woman,  aged  twenty-four. 

Sarcoma. — Sarcoma  of  the  heart  is  still  more  rare,  but  most  of 
the  cases  of  carcinoma  reported  to  have  been  found  in  childhood  were 
probably  cases  of  sarcoma.  The  symptoms  do  not  diflfer  from  those 
of  carcinoma,  except  as  regards  the  fact  of  occurrence  in  early  life  and 
the  greatei:  rapidity  of  growth.  In  one  case  Fraenkel  withdrew  a  sero- 
sanguineous  iluid  from  the  pericardium,  but  there  was  no  exudation 
in  any  one  of  the  sixteen  cases  collected  from  the  literature.  This 
case  had  been  recorded  as  a  pericarditis.  Sarcoma  occurs,  however, 
at  any  age.  The  sarcomatous  tumors  have  been  most  commonly 
found  in  the  left  side  of  the  heart,  but  a  secondary  chondrosarcoma  in 
the  anterior  tip  of  the  tricuspid  valve  has  been  reported  by  Bonnen- 
schein.  This  tumor  was  the  size  of  a  walnut  and,  with  other  deposits 
in  the  body,  was  secondary  to  a  choudrosarcoma  of  the  thigh  which 
had  been  exsected  the  year  before.  Jacobi  reported  a  tibro-sarcoma 
of  the  heart,  S.  W.  Gross  a  recurrent  round-celled  sarcouia  of  the 
heart,  Hektoen  a  secondary  and  spindle-celled  sarcoma  developed 
from  the  wall  of  tlie  right  ventricle  into  the  cavity  of  the  heart  in  the 
case  of  a  boy,  aged  twelve,  affected  with  osteosarcoma  of  the  tibia. 
The  symptoms  on  the  part  of  the  heart  were  concealed  by  the  pres- 
ence of  neoplasms  in  the  neighboring  regions  of  the  lung.  Not- 
withstanding the  contraction  of  tbe  right  auricnlo- ventricular  orifice, 
there  was  no  hypertrophy  of  the  right  auricle.  As  there  were  no 
metastases  in  the  domain  of  the  systemic  circulation,  the  author 
believed  that  the  germs  of  the  neoplasm  had  reached  the  heart 
through  the  vena  azygos  and  the  superior  vena  cava.  The  same  ob- 
server saw  a  primary  epicardial  round-celled  sarcoma  in  a  woman 
aged  fifty.  The  tumor  was  seated  on  the  anterior  surface  of  the  heart 
and  had  largely  encroached  upon  the  cavities. 

A  case  of  primary  angiosarcoma  of  the  pericardium  and  heart 
was  reported  by  Bedtenbaeher.  The  symptoms  were  those  of  peri- 
carditis and  bilateral  pleuritis  with  effusion. 
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At  the  post-mortem  several  large  tumors  were  found  in  the  peri- 
cardium, in  the  right  auricle,  in  the  right  couus  arteriosus,  and  in 
the  anterior  wall  of  the  right  ventricle.  These  tumors  showed  them- 
selves under  the  micro8coi)e  to  be  angioaarcomata.  One  of  them 
had  eroded  the  wall  of  the  right  auricle,  had  broken  through  it,  and 
the  blood  from  the  heai't  had  penetrated  to  the  mass,  in  the  interior 
of  which  was  found  a  great  bloody  cavity.  Through  this  mass  enor- 
mous metastases  had  passed  to  the  lungs. 

Myxoma, — Myxomata  of  the  heart  have  been  found  in  nine  c&ses, 
always  in  the  left  auricle,  where  they  form  nodular  tumors  of  trans- 
parent gelatinous  consistence,  attached  by  a  thin  pedicle  to  the  wall. 
Bibbert  found  gelatinous  myxomata  of  the  size  of  peas  upon  the 
tricuspid  valves.  This  neoplasm  is  derived  from  the  endocardium  and 
its  construction  is  that  of  branching  stellate  cells  embedded  in  a  gelat- 
inous fibrous  substance.  In  all  the  cases  reported,  the  patients  suf- 
fered apoplectiform  attacks,  which  were  attributed  by  Marchand  and 
Bobin  to  embolism  from  detached  fragments  in  the  arteries  of  the 
brain.  But  the  malignancy  is  slight,  for  independent  of  emboli  there 
are  no  real  metastases.  Balivoli  reported  a  telangiectatic  myxoma 
of  the  auricular  endocardium.  Bertbenson  describes  a  primary 
myxoma  which  was  found  in  the  posterior  wall  of  the  left  auricle  in 
a  woman  aged  fifty -five,  and  which  had  produced  extreme  contrac- 
tion of  the  auriculo-ventricular  orifice.  There  had  been  marked  pro- 
trusion of  the  chest  and  dulness  over  the  niunubriiim  sterni,  with  com- 
pression of  the  upper  lobe  of  the  left  lung,  dysphagia,  and  repeated 
lodgment  of  emboli  in  the  brain,  kidneys,  and  lungs.  A  diagnosis 
had  l)een  made  of  aneurysm  of  the  arch  of  the  aorta. 

Fibroma. — Cases  of  fibroma  were  reported  by  Luschka,  Kottmeier, 
and  All>ers.  Quinquand  reported  a  fibrinous  cyst  of  the  heart  with 
infarction  of  the  8i>leen  and  kidneys ;  Ogle  fibrinous  masses  deposited 
in  the  substance  of  the  heart  wall,  marked  in  life  by  remarkable  slow- 
ness of  the  pulse  and  paralytic  seizure.  Vulpian  saw  a  fibrinous  cyst 
with  puriform  contents  in  the  left  auricle;  rui)ture  took  place  with 
an  attack  of  apoplexy  tenniuatiug,  with  typhoid  symptoms,  in  death. 

Virchow  reported  a  case  of  congenital  cavernotis  myxoma  of  the 
heart ;  von  Becklinghausen  found  in  the  heart  of  a  new-born  child 
numerous  myxomata  protruding  partly  outward  and  partly  inward 
into  the  cavities.  Hun  saw  lymphadenoma  of  the  heart,  Przewoski 
a  cavernous  angioma  of  the  endocardium,  Albers  the  only  lipoma 
hitherto  found  in  the  substance  of  the  heart. 

Tnheiytdo.'^is  affects  by  preference  the  membranes  of  the  heart,  but 
is  sometimes  found  as  miliary  tuberculosis  in  the  form  of  granules 
disseminated  through  {he  musculature.     Wagner  and  Waldier  encoun- 
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tered  larger  caseous  masses  iu  connection  with  cbronic  tul 
of  the  luiiKS. 

Syphilitic  growths  have  already  been  described. 

Parasites  of  the  Heart. 
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iuu^H 


The  motft  commou  parasites  are  the  cysticercus  and  the  eoi 
cocoas.     Mofller  (1883)  reported  sixteen  cases  of  cysticerci  uf  i 
hem*t.     Sometimes  but  a  single  parasite  is  found  in  tlie  ixidy, 
that  iu  tliu  heart.      In  other  cases  the  parasites  are  scattered 
over  the  body  and  are  deposited  in  various  jjarts    of   the  he 
Cysticerci  are  found  most  fref|uently  in  tlie  left  ventricle.     The> 
in  size  from  a  bean  to  a  cherry.     Frank  found  cysticercus  iu  the  he 
and  brain,  Gibbes  cysticercus  in  the  heart  as  well  as  in  other  xuusclos. 

Ecbinococci  are  tdnn  occasionally  encountered,  but  of  one  hundred 
and  sixty  casps  Uunn]  in  orpans  other  than  the  liver  the  echiuoc(K*cQS 
was  soon  only  ten  times  in  the  heart.  The  preference  of  site  is  rather 
for  the  ri^ht  heart.  The  size  varies  from  a  pin's  head  to  an  orani 
though  Cooto  described  a  cyst  in  the  left  ventricle  which  produ 
enormous  enlargement  of  the  heart  and  dis]>lac^d  both  lungs  1 
ward.  The  growth  is  usually  intramural,  but  is  sometimes  podn: 
culated  and  may  be  iu  this  way  suspended  in  the  cavity  of  the  heart 
or  detached  and  floated  off  in  the  circulation.  Otto  saw,  in  the  rij 
side  of  the  heart,  an  accumulation  of  hydatids  which  were  fixed 
the  Eustachian  valve  of  the  auricle  by  live  delicate  fibrinous  th 
The  cluster  was  suspended  in  this  way  a  distance  of  one  and 
half  inches,  exteudin^  from  the  auricle  through  the  auriculo-reniri 
lar  opening  into  the  right  ventricle.  The  tricuspid  valves  were 
dered  incompetent.  The  hydatids  numbered  seventy  or  eighty,  and 
varied  in  size  from  a  millet  seed  to  a  pea.  Accumulations  as  la 
as  a  hen's  egg  were  rejx>rted  by  Meckel,  Rokitausky,  and  Low 
hardt,  and  of  the  size  of  an  orange  by  Budd  and  Peacock.  The 
burst  in  six  of  the  cases  reported  by  Oesterlen.  Budd  rejiorted  hyda 
tumor  iu  the  apex  of  the  right  ventricle  with  free  hydatids  in  tbo 
branches  of  the  pulmonary  artery.  Buck  a  case  of  hydatid  cyst 
the  wall  of  the  left  ventricle  of  the  heart  with  rupture  of  the  cyst 
sudden  deatli,  Coot©  an  hydatid  cyst  in  the  anterior  wall  of  the 
ventricle,  Bazy  hydatid  i-yst  in  the  interventricular  septum,  Crf>wther 
the  bursting  of  an  hydatid  cyst  of  the  septum  ventriculi  into  the 
right  ventricle;  a  portion  of  the  cyst  obstructed  the  right  pidmonary 
artery;  death  occurred  suddenly  from  cardiac  syncopo.  Crowt 
saw  death  from  bursting  of  an  hydatid  cyst  of  the  septum  into 
right  ventricle  witli  <x!clusion  of  the  right  pulmtmary  artery.     V 
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found  a  heart  filled  with  hydatids  flonting  in  its  cavity.  WilkH 
encountered  loose  hydatids  in  the  heaii.  Moxon  saw  hydatids  oblit- 
erating the  coronary  sinus.  Williams  reported  hydatids  iu  the  heart 
of  a  child. 

Numerous  deposits  of  actinomyces  were  found  upon  one  occasion 
by  Paltauf  iu  the  wull  of  th^  right  ventricle  in  u  phthisical  subject 
who  wa8  supplied  to  l>e  affected  with  tul>eri'ulous  pericarditis. 

St/mpfoms.—The>  HyinptniiiH  do  ni^fc  differ  from  otbor  affections 
which  consume  the  heart  muscle  or  by  their  presence  interfere  with 
the  play  of  the  valves.  As  turaora  may  lie  themselves  soft  or  may 
sul^equently  undergo  softening,  and  as  parasites  are  readily  de- 
tached, the  accidents  of  emlu)lism,  including  the  poHsibility  of  sud- 
den death,  are  not  infrequent.  In  fact,  numerous  iiiHtnuces  of  sudden 
death  in  the  midst  of  apparent  perfect  h(>alth  have  been  reported  in 
these  cases.  From  a  study  of  the  thirty  cases  already  reported  in 
literature,  includiug  the  thirteen  recorded  by  Fraenkel  in  18H9, 
Berthenson  conchides  that  the  presence  of  atypical  symptoms,  espe- 
cially the  fi-etjueut  occurrence  of  embolism,  should  excite  the  suspi- 
cion of  a  tuinor  growing  iu  the  cavities  of  the  heart. 

Suspicions  of  u  diaguosis  may  l>e  entertained  in  the  presence  of 
depots  elsewhere  in  the  body.  A  tumor  may  reveal  itself  by  pressure 
signs.  In  a  case  reported  by  Townsend,  fatal  asphyxia  was  caused 
by  pressure  ujvon  the  imlmonary  veins  liy  a  tuberculous  tumor  iu  the 
wall  of  the  left  auricle.  Aspiration  may  succeed  in  withdrawing 
parasites  from  the  pericardium  or  fmm  tumnrn  iu  the  anterior  medi- 
astinum. In  rare  cases  the  diagnosis  may  be  establislied  by  the 
chanicter  of  the  emboli.  Oesterlen  recorded  the  case  of  a  girl  who 
suffered  from  gangrene  of  the  right  leg  caused  by  the  wedging  of 
echinocoecus  cysts  into  the  femoral  and  profunda  arteries,  carried 
thither  by  the  current  nf  bhiod  from  a  tum<:ir  iu  the  posterior  wall  of 
the  left  auricle  which  bulged  into  its  cavity.  Maschka  reported  an 
echinocoecus  of  the  heart,  causing  death  under  the  symptoms  of 
poisoning. 

The  frcafment  is  symptomatic  or  surgical.  Goodhart  claimed  to 
have  cured  a  case  of  hydatid  cyst  iu  the  wall  of  the  heart. 

Netiroees  of  the  Heart, 


The  heart  l)eiits  of  itself;  that  is,  the  i>ower  of  pulsation  (contrac- 
tion) lies  iu  the  musculature  of  the  heart  itself.  The  contraction  of 
the  herirt  is  not  a  force  cngondcred  in  or  derived  from  the  nciTous 
system  or  the  blood.     The  action  of  the  heart  muscle  is  automatic. 

The  jmlsntion  of  the  heart  begins  in  the  auricles  and  is  extended 
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by  undulation  directly  to  the  ventricles.  The  continuation  of  this  uo- 
dulat(jry  uiuveineut  is  secured  by  musculur  fibres  which  pjtss  between 
and  connect  the  auricles  and  ventricles.  The  rhythmic  pulsatioti  of 
the  Iieart,  though  it  begins  at  the  orifice  of  the  greiit  veiuM,  is  nut  % 
response  to  the  irritation  of  the  blood  circulating  either  in  the  cAxi- 
ties  or  in  the  ve-ssela  of  the  heai't,  but  is  the  dire*!t  effect  of  aatr>mntir 
muscular  action.  For  the  excised  heart,  removed  from  all  connecticm 
with  the  nerve  ganglia  and  emptied  of  all  blood,  will  still  l»eiit,  aud 
beat  with  true  rhythm.  Even  fragments  of  heart  muscle  se(>arated 
or  distant  from  ganglia  will  continue  to  pulsate  regularly  for  u  tini». 

It  is  a  well-estabUshed  fact  that  the  heart  may  execute  rhythmic 
eontra<.^tious  l>efore  it  possesses  either  nenes  or  ganglia.  Faoo 
demonstrated  that  the  apex  of  the  heart  in  the  embryo  of  the  chick 
pulsates  murh  more  slowly  than  the  auricular  end,  exactly  aa  in  the 
adult  animal,  at  a  period  when  it  is  still  without  nenes. 

All  modern  investigation  points,  therefore,  to  the  supreme  im{>or- 
tance  of  the  musiMilar  structure  itself.  The  heart  muscle  is  alone  the 
automatic  mot<ir  of  tlie  circulation.  It  can  alone  accommodate  itself 
to  the  various  demands  made  upon  it.  It  can  overcome  nbsiaclce, 
relieve  itself  of  diHtention,  or  com|)ensate  valvular  defects,  by  it6  own 
inherent  |X)wer  and  without  assistance  from  or  excitement  by  any 
influence  on  the  part  of  the  nervous  system  or  the  blood  (His,  Rou- 
berg).  The  heart  l)e:its  because  its  muscular  fibre  is  incompletely 
differentiated  and  still  retains  the  power  of  spontaneous  movement 
possessed  by  all  primordial  protoplasm  (Foster).  This  intrinsic 
motion  is  not  confined  to  the  heart.  Iudei>endent  rhythmical  con* 
traction  of  large  veins  emptying  into  auricles  has  also  been  observed 
in  frogs  and  rabhits  after  excision  of  the  heart. 

But  mere  beating  of  the  heart  does  not  suffice  t<i  supply  the  w 
of  the  body,  because  the  wants  of  the  body  change  all  the  time, 
the  l>eat6  must  change  to  supply  the  various  and  varying  demands 
for  blootl.     This  change  in  tlie  beating  of  the  hejirt  is  effected  by  the 
nervous  system.     No  subsetpient  disclosure  has  ever  invalidates!  the* 
declaration  of  Kijlliker,  that  all  automatic  and  rhythmic^nl  apparatns, 
the  muscles  of  respiration,  the  heart  (including  the  lymph  hearts)  iiv- 
adult  animals,  act  always  under  the  influence  of  the  nerroua  system. 

Every  organ  is  influenced  in  ite  action  by  two  sets  of  nervea.  tliei*^ 
accelerator  and  the  inhibitory.     Proper  function  is  secured  only  by" 
harmonious  action.     Disturluinceof  this  function  constitutes  disease,, 
and  if  the  disease  is  confined  to  the  action  of  nerves  and  shows  n<^ 
organic  changes,  the  disease  is  called  a  neurosis.     It  is  imfHWHible  to 
understand  the  neuroses  without  some  knowledge  of  tLe  action  of 
Dorves  of  the  heart. 
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The  nerve  anpplj  of  the  heart  is  derived  from  (1)  cardiao  branches 
of  Ibe  vagus,  which  receive  fihiments  from  the  spinal  accessory 
(Banke) ;  (2)  branches  from  the  superior  and  inferior  laryngeal 
nenm;  (3)  the  last,  often  the  three,  cervical  ganglia,  and  the  first 
dunal  ga&glion;  (4)  branches  of  the  pulmonary  plexus,  chiefly  on 
the  right  aide,  and  (5)  occasionally  a  branch  from  the  descending 
part  ^f  the  hypoglossus  (Lusehka).  The  heart  has  also  ganglia  of 
ita  own.  These  nerves  from  both  cerebro-spinal  and  symjiathetio 
bjrstwusmay  be  regarded  in  action  as  motor,  vaso-motor,  and  sensory, 
l|V*"ff^  each  nerve  has  varied  ftmction. 

I  According  to  His  and  Romlwrg.  the  modem  anatomical  idea  of 
HA  innervation  of  the  human  heart  is  as  follows:  The  vagus  and 
^Inpathetac  branches  fi>nu,  each  after  entrance  into  the  thorax,  a 
I  pL^xus  before  and  behind  the  ascending  aorta.  Both  these  plexuses 
nmte  t<»  form  the  coronary  plexus,  which  surrounds  the  heart  as  it 
ftoootnpaiuefi  tlie  coronary  arteries. 

The  villus  ctmtrols  or  inhibits  the  heart.  The  vagus  is  also  a 
HtrDfihic  nerve  of  the  heart  (Gaskell,  Eichhorst)  and  a  few  accelerator 
Bbrve  prolwil>ly  exist  in  it.  The  vagus  is  often  said  Ut  \h>  the  nerve 
^'bich  tones  the  heart.  If  the  vagus  trunk  be  irritated  by  an  inter- 
tujt^d  current  the  lieaH  l^pats  ore  rendered  slow.  If  it  l)e  stimulated 
^  compre8?ied  on  one  side  (Weber,  Czermak),  the  rhythm  of  the 
is  alti^red,  the  contraction  becomes  more  forcible,  and  the 
txl  of  rest  is  prolonged.  If  the  stimulant  be  increased,  or 
applied  to  Vkoth  vagi,  the  heart  will  stop  in  full  diastole.  This  action 
ift  not  instantaneous,  but  occurs  aft«r  a  certain  period  (Donders),  but 
ttction  of  the  ventricle  will  reassert  itself  later  by  virtue  of  the 

r  of  idioventricular  contraction. 
The  restraining  or  inhibitory  nerves  contained  in  the  vagus  trunk 
are  really  derived  from  the  spinal  accessory,  while  the  other  nerve 
fibres  in  the  vagus  are  probably  sensory.  When  the  roots  of  the 
spinal  accessory  are  torn  out.  and  the  nerve  fibres  undergo  degenor- 
mtinn,  irritation  of  the  vagus  no  longer  retards  or  stops  the  action  of 
the  heart. 

Tlie  ju-tual  centre  of  the  main  inhibitory  vagus  fibres  is  located  in 

the  medulla,  as  a  mass  in  the  gray  sulistance  at  tlie  level  of  the  point 

I  of  the  calamus  soriptorius,  but  the  spinal  accessory  arises  by  several 

I  rnotit.  bef^nniug  as  low  down  as  the  sixth  cervical  vertebra.     The 

^^VTc  now  runs  up  tl^e  spiiml  canal  through  the  foramen  magnum 

PI^O  the  cranial  cavity,  and  then  out  through  the  foramen  lacerura 

postpnUM  in  close  proximitv  to  the  vagus.     The  interaal  jwrtion  of 

the  Rpinal  acceasorv  subse^juently  joins  the  vagus  and  is  distributed 

to  the  heart,  presuuuibly  as  its  motor  nerve.     The  vagus  and  the 
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ai>inal  accessory  then  resemble  a  spiual  nerve;   the  vagus  with 
ganglion  representing  the  posterior  or  sensitive  root,  while  the  flpii 
accessory  is  the  anteiinr  or  mutor  root  (Balfour).     The  iuhibit'.)i 
centre  of  the  activity  of  the  heart  is  capable  of  both  automatic 
reflex  excitement. 

Disease  and  injury  of  the  spinal  cord  and  its  vicinity  exorcii^^  a 
direct  intlueuce  uiKin  the  action  of  the  heart,  in  that  every  direct 
irritation  of  the  centre  of  the  vagus  must  have  as  a  cousetinence 
retardation  of  the  pulse.  Such  a  retardaii<m  must  also  occur  ii 
rectly  with  every  increawo  of  the  brain  pn^ssure.  In  tlu*  later  wmi 
of  the  disease  an  increased  frequency  with  weakness  aud  diminii 
Elling  of  the  arteries  signifies  paralysis  of  the  vagus  centre,  a]wH\ 
bad  sign.  Such  an  irregular  xaid  intermittent  pulse  is  seen  in 
basilar  meningitis  of  children,  at  a  very  early  stage  of  the  dist^as^ 
In  leptomeningitis  aud  cervical  pachymeningitis  extreme  retarcLntion 
or  increase  of  frequency  in  the  action  of  the  heart  are  comtucm  sigiiA, 
aud  in  progressive  bulbar  jwiralysis  and  amyotropliic  lateral  S4'ler*»t*i:* 
there  is  oft*^n  an  abnormal  fre<jnency  of  the  pulse  shortly  U-fore 
death — up  to  13(3,  LW,  uud  more — from  ]>nralysis  of  the  vagus  cen- 
tres. The  rei>eated  attacks  of  syncoi>e  into  ^hich  tliese  patients  fall 
are  likewise  to  be  referred  to  these  centres  for  the  innervation  of 
the  heart  (Erb). 

The  accelerator  nerves  of  the  heart  lie  mostly  in  the  svm  pathetic. 
If  the  nerves  extending  to  the  heart  from  the  lower  cervical  and  tint 
dorsal  sympatht^tic  ganglia  be  stimulated,  the  rapidity  of  the  heart 
beats  is  increased  (v.  Bezold).  The  centre  of  these  nerves  has  not 
yet  been  definitely  localized.  It  lies  probably  also  in  tlie  medulla, 
though  acceleration  can  no  doubt  l>e  produced  by  centres  lying  high 
in  the  cerebrum  (Bmnton)*  Tlie  accelerating  tibrtss  pass  downward 
in  the  cervical  cord,  and  out  by  the  communicating  branches  to  join 
the  cardiac  plexus. 

The  frecpieucy  of  the  heart's  action  is  often  ]>ermauently  increoMed 
in  locomotor  ataxia.  In  disease  of  the  cervical  cord  the  heart  may 
be  slowed  to  forty,  thirty,  or  twenty  beats  per  minute,  usunlly  only 
for  a  time.  This  effect  may  \>e  duo  to  a  loss  of  the  influence  of  the 
nerves,  which  naturally  quicken  the  heart.  In  acute  disease  of  the 
upper  dorsal  region,  the  heart's  action  may  be  persistently  frotiaeut 
(Gowers). 

The  innervation  of  the  heart  is  effected  besides  by  ceutree  (gan- 
glia) eml>edded  in  the  heart  itaelf.  Recent  studios  prove  that  the 
ganglia  belong  exclusively  to  the  auricles,  that  is,  to  the  re<i>iving 
chambers,  and  that  they  are  connected  exclusively  with  the  flensitive 
sphere.     These  ganglia  are  found  in  the  wall  of  the  auriclee.  espe- 
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fltally  in  the  partition  wall,  and  at  the  border  of  the  great  arteries. 

The  reutricles  have  no  ganglia.     Excised  fragments  of  heart  muscle 

vhich  indade  no  ganglia  will  pulsate,  as  stated,  independently,  but 

fragineuts  which  have  ganglia  attached  are  more  readily  excited  to 

coDtnctioD    (Landois),  probably  because  of  the  intensification  or 

greater  rapidity  of  [>erception. 

In  iloterminiug  the  work  of  the  heart  a  further  factor  to  bo  con- 

akleretl  ia  the  obstacle  offered  to  the  propulsion  of  the  blood  in  the 

blood-Tcesels  themselves.     In  this  re- 
gard maai  be  studie<l  the   resistance 

lo  the  blood  pressure  and  the  resili- 

dioe  of  the  blood-vessel  walls.     Both 

Umma  fartors  vary  constantly,  and  tho 

aciioD  of  the  heart  must  vary  witli 

tbent.     The  ])n>cesseB  of  oxygenation 

of  bluod  in  the  lungs  and  of  the  nietu- 

boU&iD  in  the  tissues  also  exercise  an 

influence  upon  the  heart. 

Aixxirdiug  to  St^irr  a  general  vaso- 
motor centre  lies  bilaterally  in  tho 

Qp{w>r  half  of  the  uieilulla  oblongata. 

Thus  the  ct>ntrefi   fur  the  heart,  for 

the  blood-vessels,  and  for  respiration 

b«  in  the  medulla  closely  relatc<l  to 

one  another,  so  that  the  pulse,  the 

blood  pressure  and  the  breathing  may 

all  work  in  hannony. 

Tho  vagUM  auil  accelerating  ner\e8 
belong  to  the  efferent  class,  and  con- 
twy   impulses    downward    from    the 

centre  in  the  meduUa  to  the  heai*t. 
Thua   the  vagus  alone  may    reduce 

ut  *»f  the  ventricles,  even  when  it  is  weak,  as  much  as  thirty 
(.  (B^ilfour).  But  the  vagus  couttuus  also  sensory  (afferent) 
fibres,  wliich  convey  impressions  from  the  heart  to  the  medulla 
and  produce  by  reflex  actiousuch  alteration  in  the  contraction  of 
tb«  arierie«  and  in  the  n*flpirat4try  movement  a?*  will  suit  them  to 
the  needs  of  the  heart  (Bninton).  Thus  afferent  impulse  travel 
from  tho  heart  to  the  medulla,  along  the  cardiac  branch  of  the  sn- 
|wrinr  Uryngpal  nen'e  (ner\'UH  depreHsorius).  Irritation  of  the  cen- 
tral find  of  thia  nerve  diminishes  aHerial  pressure,  hut  has  no  effect 
OB  tho  fre(|uenoy  or  character  of  the  heart  beats  (Bernstein,  Bnnlon- 
Suiderson). 


Fio.  14.— Nerv«  C-entrf*  In  thfi  MMulU. 
v~m,  TSBo-motor  nm,-kruii;  R,  bypotfk*- 
wiM  ;  f-o,  aecasmnry  r«giw  miclraa ;  th« 
upper  part  fomu  tlw  origin  of  tbe  pum- 
mosucrfc,  tbe  lower  f  urolabes  tb»  upper 
flbnsa  of  tbe  aphul  uccvmory. 
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These  points  are  mude  more  plain  by  reference  to  the  adjoiniiig 
plate. 

It  is  iu  tliesG  directions  that  attempts  are  made  to  nnderstsnd  tbe 
disturbances  which  distinguish  tho  neuroBes  of  the  heart.     Bat  the 

difficulties  to  be  overcome  are  as  y>A 
uasurmouuted.      The  results   of  ani* 
mnl  experimentation  are  contniilictory, 
and   fitudie-s  in    man    are    uucertaifi. 
Even  under   physiolopicjil   conditi<nui 
the  relations  antl  iutenlependeni-e  6L 
the  circulation  and  innervation  of  tbft 
heart  and  vessels  are  so  couipli<vited 
by  the  interactions  beti^'een  inhibitory 
fibres  of  the  vagus    and    accelerHtor 
fibres    of    the    symfiathetic,    between 
processes  in  the  cerebral  cortex,  ineri- 
pheral  motor  and  sensitive  nerves,  aiul 
automatic  centres  or  actions,  as  to  My 
any  thing  like  a  eom[>lete  or  satisfactory 
interpretation.    Bo  that  at  the  preseut 
time  the   practitioner  must  still  rp*t 
his  pathological  studies  largely  QfiOD 
symptomatology,  which  is  apt  to  bo  de- 
ceptive, and  his  therapy  upon  exjterience,  which  is  apt  to  be  fallacioug. 
At  the  present  time  the  neuroses  of  the  heart  do  not  julmii  any 
other  than  a  clinical  classification,  and  the  diseases  are  discusse^l 
according  to  the  prominence  of  individual  symptoms,  weakness,  pal- 
pitation, arhythmia,  ]>aiu,  etc. 

Netthakthenu  Cobdis. 

Neurasthenia  cordis,  neurasthenia  vaso-motoria,  weak  heart,  ir- 
ritable heart  (Da  Costa),  or  cnrditic  insufficiency,  is  a  term  apjdied  t<» 
the  heart  to  explain  heart  failures  or  iusufiiciencies  by  defet^-ts  <»f  in-' 
nervation.     The  true  neurasthenia  must  therefore  exclude  all  oTj;ani<r 
disease  of  the  heait,  at  least  of  tlie  heart  muscle.     In  the  light  of 
present  knowledge  it  is  ^luestionable  if  such  a  condition  exists  or  if 
affection  of  nerve  force  can  be  isolatetl  in  its  action.     The  assunif»- 
tion  that  a  weakness  which  is  transitory  must  be  nervous  and  func- 
tional, while  that  whiclt   is  permanent  implies   impairment  of  the 
stmoture  of  the  heart,  will  not  bear  analysis,  as  many  cases  of  wti^ 
and  irregular  action  depend  upon  the  influence  upon  the  heart  muii* 
cle  of  toxins  {e.g,,  uric  acid)  which  are  subsequently  eliminated  from 


Fio.  15.  —  Nftnrw  of  the  Heart.  B, 
brmin  :  ('.  cord  :  //.  lirAri  ;  I',  vacrui^ : 
S,  lyniiwilliMlc  fftocf-l.Tjitor)  wrre ; 
4/.  affpr»^t  Miepri->«iir)  nerve  <rroiii 
haaK  tn  vnao-motor  ocntrr  Id  the  m^* 
duUn);  J^.  effen-nt  (lDblbltor7)  liritnch 
from  ragiui  (mcc^«*»ry)  ;  g.  <'4>nit>al 
fffinglloo.    (Balfour.) 
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the  body.     Insuftiiriftncy  from  mustmlnr  oiase  belongs  to  the  chap- 
ter on  dise&aes  of  the  Leai*t  itself. 

A  nenrosiH  in  alwuyH  snid  to  be  h  purely  furotional  disturlmnce, 
Aod  the  exmtence  (»{  a  legion  Ih  said  to  exclude  the  puie  ueui*06i8. 
TltiA  view  mny  be  no  longer  nccei)ted  in  our  day,  A  change  of  func- 
tion iuqilies  always  a  chau^e  o(  stmctiire.  A  failure  to  discover  the 
ultrratiou  iti  simply  a  reflLM-tiou  upon  the  means  or  acutenesH  nf  obser- 
Vatico.  Hence  nxxlem  x>atholo^ist8  and  cliniciaDs  prefer  to  Bay  ^ 
IK  a  condition  *  without  deiuonstruble  lesion, "  But  even  this 
t  must  bo  niodiiied,  ujiou  the  recognition  of  changes  under 
at^uirching  iuvestigatiou,  e8j)ecially  as  we  ac^iuire  more  thorough 
o  of  the  construction  of  the  normal  nerve  cell.  Thus  degen- 
gniuulatiou,  Khrivelling  of  protoplasm,  and  eB|>eeia]ly  vacuo- 
ioD  of  nnclei  have  been  observed  and  described  in  the  nerve  cells 
itgue  and  aft4?r  direct  and  reflex  irritativtn.  by  Hodge» 
,  Tcrnowflki,  Whitwell,  and  Korylnitt  (Kachford).  Tliese 
were  none  the  less  structural  because  transitory,  as  the 
which  are  transitory  at  first  Iwcome  ]iermanent  later.  Most 
ng  and  satisfactory  was  the  conditir)u  found  by  Amdt  of 
i  of  development  of  the  ganglion  colls  at  the  fcptal  stage,  origi- 
agenetii.4  of  ner\-e  fibre**,  defective  development  of  the  nerve 
li  <KrulTt-Ebing). 
Intereating  in  this  connection  are  the  investigations  of  Marie  de 
irine,  who  kept  ten  young  dogs  awake  for  a  i>eriod  of  two, 
And  four  mouths.  Four  of  the  dogs  died  when  all  sleep  was 
|>tvv4.*ntetl  in  the  course  of  ninety-twct  in  one  hundred  and  forty-three 
The  teini)erature  sank  during  tho  second  twenty-four  hours 
.9"*  C,  and  continued  to  sink  up  to  death,  when  it  was  4"  or  S'' 
bdow  Donual.  The  reflexes  l>ecamu  feebler,  the  reaction  of  the 
jmpil  more  sluggish; the  nnml»er  of  re<l  l>lo4»d  corpuscles  sank  quickly 
fixmi  five  to  two  millions,  Imt  th(\v  iucn^asod  in  the  last  twenty -four 
Iiooriit,  probably  in  consequence  of  desiccation  of  the  body.  In  con- 
tnat  with  the  cftiidition  found  in  starvatiou,  the  dogs  killed  by  in- 
vonmia  showed  more  iirofouud  alterations  in  the  braiu  than  in  any 
other  orgsn.  Numerous  ganglion  cells  were  found  in  a  state  of  fatty 
def^Doration ;  the  bloo<l-vessels  were  often  surrounded  by  a  thick 
layer  c»f  white  corpuscles.  Small  capillary  Iiemorrhikges  occurred 
yarface  of  the  cortex,  larger  about  the  optic  nerves  and  in  the 
of  the  thalami  optici.  The  weight  of  the  whole  body  was 
ndnoctd  only  from  five  to  thirteen  per  cent.  After  the  insomnia  had 
Utit^t]  from  ninety -six  to  one  hundred  jind  twenty  hours,  it  was  found 
iiDpoMKible  to  rescue  the  animals  either  by  warmth,  artificial  nntrition, 
or  ftbondaut  sleep. 


time. 
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Pohl  believed  that  the  products  of  metabolism  were  oliiuiiMb^ 
by  oxidation  and  that  six-ijevenths  of  the  oxygen  was  furuifUied  br 
the  atmospheric  air  and  one-seveutb  by  means  of  a  fermt^ut  i)ro(1nml 
in  the  body.  This  ferment  is  spennin,  which  is  found  even'wLere 
in  the  blood,  especially  in  the  testicle,  proatate,  thymoB  and  tbynuil 
glands,  and  is  probably  formed  in  these  organs.  "Ulien  this  si>ernjiii 
is  not  formed  or  is  limited,  auto-iutoxifati<iu  occuth.  TIiuh  the  Iwsii* 
of  neurasthenia  lies  npon  a  disturbed  chemical  action  of  the  n^rrB 
cells,  and  in  this  way  is  explaineil  the  fn^'tpieticy  (»f  uric-acdd  dia- 
thesis, phosphaturia,  oxaluria,  etc.,  in  neurasthenic  states. 

The  diaKUosis  of  neurasthenia  cordis  may  be  ancepted  only  in 
casei*  of  f^eiieral  neurasthenia  wliich  show  elsewhere  evidence  of 
exhaustion  of  the  nervous  system.  Casee,  too,  of  reflex  irritatiua 
and  exhaustion,  whether  acute  and  profound  as  from  shock,  stirRi- 
oal  or  psychical,  or  more  proti*acted  or  insidious  as  from  disease  of » 
distant  r)rgan,  or  clironic  montid  depression,  may  also  fall  under  tliia 
head.  Cases  of  sclerosis  or  of  ascendinj;  neuritis  which  impair  thf* 
action,  or  absolutely  arrest  the  movement  of  the  hejirt,  by  final  impli- 
cation of  the  cardiac  centres  in  the  cord,  do  not  fall  in  the  domain  uf 
pare  neurasthenia. 

Patients  affected  with  neurasthenia  cordis  are  nsnally  yonuji^, 
under  middle  age,  and  are  geueniUy  of  good  constitution,  but  U^long 
to  the  neurojmthic  class.  The  neuropathy  is,  for  the  most  part,  an 
inheritiiuce.  It  rests  upon  defective  endowment.  But  it  is  not  infre- 
•juently  ac<iuired;  in  men,  e8i>ecially  by  overstrain  at  study,  failure's 
in  business,  bad  habits,  sexual  excesses,  including  onanism,  and  us 
Beoligmiiller  emphaHJzes,  habitual  sexual  excitement  without  satia* 
faction,  above  all  by  the  many  forms  of  coitus  reserxatus ;  in  women, 
by  di.sappointmont  in  love  affairs,  social  agonic^,  domestic  infelii'i* 
ties,  etc.  Lehr  says  that  students  at  the  last  end  of  the  session,  who 
consume  tlie  night  in  study,  sustain  themselves  with  tobacco,  Rtnm^ 
tea,  and  coffee,  form  twenty  per  cent,  of  cases  of  neurasthenia,  while 
forty  jier  cent,  is  composed  of  merchants  and  artisans  who  havp  used 
themselves  up  in  uusuccessful  rivalries  and  struggles.  The  relative 
fret|uency  of  neunisthenia  cordis  in  general  neurasthenia  and  the  form 
of  the  affection  is  well  shown  in  the  following  table  furnished  by  Lehr : 

Wboli?  niimbtT  of  cases , 118 

InureotM'd  iw'tion  of  iho  lipftrt ....,,. ,,.•..  71 

Increased  reflex  irritability                ...,..•.*»>..,•*.  78 

Neither  iocriiuie 28 

Roflexea  normal...,, 17 

PulMQonnal 30 

PiOfc)  retardeii ,  ...  4 

Inoitmied  action  us  the  chief  ajmptom 85 


47 

88 

8 
8 
ft 

2 
12 
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nounced  forms  are  also  left  after  the  acute  diseases,  such  as 
^pboul  fever.  The  uric-acid  diathesis,  so-called,  is  a  jiretty  reguLir 
sotDcoinilaxit  of  nenrasthenia,  aud  good  authority  could  be  cited  for 
BQgardiug  ueurastlieuia  as  a  form  of  suppressed  gout. 

More  ihiax  half  the  cases  of  general  ueiu'astheuia  show  evidence  of 
bervoofi  heaii  wejikuess.  There  are  cases  of  pui'e  neurasthenia  in 
nhicL  the  nervous  symptoms  predominate,  others  in  which  the  heart 
1^  tuptuios  are  most  ilistinct.  Bosenbach  claims  that  men  are  more  fre- 
t|uentl>  affected  than  women,  and  Lehr's  tables  seem  to  confirm  this 
rieir;  but  in  the  Limited  experience  of  the  writer  the  reverse  is  true  to 
loch  degree  as  to  lead  to  tlie  belief  that  in  many  cases  neurasthenia 
women  has  been  regarded  simply  as  an  hysteria.  Though  full 
er  Ui  hysteria,  nonraathenia  is,  however,  by  no  means  a  loss  of 
>1  of  the  will.  On  the  contrary,  many  patients  are  strong-willed 
1,  aa  already  remarked,  the  condition  is  held  by  competent  author!- 
to  lie  m<»re  nmimon  in  men.  In  fact,  the  tendency  of  the  dia- 
ia  rather  toward  hypoohoudriasia  than  hysteria. 
Stftititt€/t»tt,—The  disease  I>egiu8  usually  gradually,  sometimes  sud- 
y.  with  a  st^ige  of  excitation.  There  is  fiXHpieut  ehuuge  from  pallor 
aching  of  the  faee,  attacks  of  sudden  coldness  of  the  hands  and  feet, 
hitJi  aliortly  afterwtu'd  become  burning  hot.  There  is  often  a  sensa- 
<»f  uumbncss  in  the  fingers  and  toes  from  iscluemia.  Patients 
y  luurts  of  the  body  feel  as  if  they  were  dead.  Sometimes  there  Is 
%  marked  sensitiveness  in  the  region  of  the  heart  and  intercostal 
»pace8»  as  in  intercostal  neuralgia.  The  heart  itself  shows  nothing 
abnormal  save  that  in  certain  cases  its  action  is  sti'ongor,  and  in 
others  more  rapid.  The  attack  often  begins  with  increased  frec^uency 
vi  the  pulse.  This  increasoil  action  shows  itself  first  after  excite- 
t,  or  after  the  use  of  stimulants,  such  as  coffee,  te«,  alcohol,  etc., 
may  amount  to  a  genuine  tachycardia,  with  a  frecjuency  of  180 
in  the  minute.  Retardation  is  much  more  rare.  The 
pidity  is  seen  especially  after  the  slightest  effort  or 
cbical  excitement.  Sometimes  the  mere  thought  of  an  effort  ex- 
r  '.  ■'  ilne.  T\w  patient  becomes  exceedingly  sensitive;  a  noise, 
i  of  a  stranger,  the  simple  raising  of  the  body  to  the  sit- 

tlioffttirD  excites  the  pulse.  With  the  increase  of  frequency  tliere 
no  irregularity,  intermittouce.  Real  attacks  of  palpitation  are 
,  hut  the  [tatient  complains  of  the  fp«>ling  even  th<»ugh  the  action 
C  tke  h4*art  is  leas  than  normal  or  the  impulse  is  imperceptible.  The 
aaandfl  are  usually  feebler.  Under  normal  condition  of  the 
■trofifc  pulsations  are  felt  in  individual  regions.  There  may  bo 
Ulatataan  of  the  arteries  and  abnormal  tortuousness,  especially  of 
einporal  arteries.    There  is  a  feeling  of  fulness  of  blood  in  the  head; 
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the  surface  is  reddened  in  spots  or  streaks.  Further,  there  may  be 
HBvoro  precordiuJ  iiiisiefcy  with  an  iudL^Hcribablo  oppression  siinnlat- 
iug  angina.  Sleep  is  restless,  or  the  ijatieut  is  uuable  to  fall  asleep 
or  awakens  with  a  BudJen  jump  of  the  heart  or  i»ther  expression  of 
anxiety. 

Thirt  stage  of  irritution  now  passes  gradually  into  a  state  of  depres- 
sion, wherein  the  nutrition  siilf'ers,  the  color  becomes  iiale»  or  tlieface 
is  constantly  ftuHhed,  Ih  soJuntiiueH  blue,  eapecially  on  exposure  to 
cold;  insomnia  is  constant.  The  disposition  is  changed,  and  the  pa- 
tient bocomen  irritable  or  more  frequently  apathetic.  In  many  cases 
the  j)atient  seems  to  be  in  a  constant  state  of  suppressed  excitement. 

During  the  irritative  stage  the  heart  muscle  is  wtill  intact;  the 
paretic  stage  is  expressed  by  irritable  weakness  with  corresjionding 
weakness  and  e.\citability  of  the  pulse.  The  atonic  Hia^e  is  further 
difitioKuished  by  dicrotiwm  oi  the  pulse.  Dicrotism  deifends  upon 
dimiuiHhed  Umsion  of  the  arteries,  and  as  tUia  condition  is  universal, 
it  must  bo  referred  to  the  centre  of  vaso-niotor  action.  The  atonic 
form  of  nervous  heart  weakness  depends,  therefore,  upon  temporary 
paresis  of  the  vaso-raotor  centre  in  the  medulla  (Leiir). 

The  foUowiuK  are  typical  tracings  of  the  irritable  and  exhausted 
stages,  showing  th«  deviations  from  the  normal  curve: 


Fio.  10.— NeurutheDla;  irritabk^  BtAKe.  sbowloR  KtroDg  action  U  ihv  heart  witli  rebUtUetis  arteries. 


Fio.  17.— Keurmsthenta;  Atooic  (transitioD)  Binge,  abowing  dlcroUsm. 


Ffo.  IB.— Neurutbenlft;  paretic  stage,  ahowiug  feeble  action  of  the  heart  and  uDdist(>Dd«d  arteriea. 
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Diagiiosis, — NeumstLeuiii  ia  a  dangerous  tenu,  as  it  easily  serves 
OS  a  cloak  to  cover  organic  ufi'octions.  The  diagnosis,  which  should 
be  reached  by  exclusion,  rests  upon  the  characteristic  depression 
in  the  psychical  sphere,  the  hick  of  interest  in  the  surroundings, 
the  irritability  of  diHi)ositiou,  the  agoraphobia,  monophobia^  noso- 
jjhobia,  the  suppressed  excitemeutj  the  coustaut  iutrospecttou,  the 
general  weakness  of  the  whole  Ixnly,  disincliuatiou  to  effoi-t,  the  iu- 
€1*6086  of  the  reHexes,  and  th«  long  duration  of  the  disease  without  evi- 
dence of  organic  Jesiou  (diabetes,  carcinoma,  tulMirculrwis,  Addison's 
disease,  brain  syphilis,  etc.).  The  ueunistheuic  patient  feels  him- 
self the  change  in  his  character  and  capacity,  which  be  regrets  and 
himeuts  and  constiiutly  cout]»ares  witli  his  f<n'nipr  state.  In  this 
regard  the  condition  is  distiuguished  from  organic  affections  of  the 
brain,  as  in  dementia  ])aralytica,  where  the  patient  is  not  cognizant 
of  the  change  in  his  character  and  diniK)aition. 

The  diagnosis  necessitates  further  sejiaration  from  hysteria, 
hypochondriasis,  and,  on  the  iwrt  of  the  heart,  from  failure  due  to 
organic  disease. 

The  diilcreutiation  of  hysteria  is  not  a  matter  of  the  recognition 
of  a  disease,  but  of  distinguishing  an  individual  symiitom,  whether 
this  or  that  symptcuu  is  of  hysUirical  origin  or  nature.  The  nH>st 
essential  thing  in  excluding  hysteria  is  the  recognition  of  the  eynip- 
toma  of  organic  disease.  Must  oi*ganic  diseases  have  symiitoms 
which  hysteria  may  imitate,  but  they  have  also  8ymi>tomfl  whirli 
hysteria  cannot  imitaUt.  Thus  hysteria  may  imitate  emacijition, 
cough,  ])ain  in  the  chest,  and  even  the  expectoration  of  blood  in 
tulwrt'ulosis,  l^ut  liysteria  t^annot  prest^ut  the  fever,  the  expectora- 
tion, the  bacilli  in  the  expectoration,  and  the  physical  signs  of  the 
disease  ("Wagner).  Then,  wliile  hysteria  may  imitate  diseases  at  the 
start,  it  may  be  easily  eliminated  in  the  further  course  of  a  malady. 
Thus  hysteria  may  present  at  tlie  start  the  syniptoms  ni  an  iusitlious 
heart  disease,  mytx;arditis,  valve  lesion,  etc.,  but  the  conditions  are 
easily  separated  later.  Certain  syinptonis  belong  more  ilefinitely  to 
hysteria,  ('.7.,  the  jtaroxysmal  attacks,  the  emofinnal  dramas,  sensory 
hemiauK>sthesia,  certain  hyi>erwathesias,  clavus,  globus  hystericus, 
hystert»genic  zones,  etc. 

Hyj>oclioi]driaBis,  which  is  closer  to  neuraHthenia,  is  separated  by 
the  fact  that  there  is,  or  need  be,  in  it  nn  weakueHS  at  all,  no  asthenia. 
Many,  indee.l  most,  hyiK>chi>]jdriacs  are  Htrong  in  body  and  mind. 
In  neurasthenia  the  feeling  of  weaknesn  in  real;  both  the  ]iatient  and 
the  physician  a[)preciate  it  as  real;  in  hysteria  and  hypochoudrinsis 
it  has  no  foundation  in  fart  imd  bcjth  the  patient  and  physician  know 
it  to  be  feigned,  exiiggerated,  and  false. 
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In  SO  far  as  the  heart  is  concerned,  the  separation  of  neurasthenia 
from  organic  disease  is  established  by  the  absence  in  neurasthenia 
of  any  increase  in  size,  or  of  murmur  save  that  which  may  be  attrib- 
uted to  anaemia.  The  anomalies  in  frequence  and  rhythm  vary  from 
time  to  time  in  the  course  of  neurasthenia ;  they  occur  often  only  in 
attacks  or  paroxysms,  which  may  be  attributed  to  emotional  excite- 
ment, intellectual  effort,  errors  in  diet.  Bodily  effort  which  intensi- 
fies the  symptoms  of  organic  disease  has  little  or  no  effect  upon 
neurasthenia.  The  main  point  of  distinction  lies  In  the  fact  that 
neurasthenia  leaves  no  permanent  imx^ression,  as  patients  recover 
with  a  full  restitutio  ad  integravi.  Further,  the  symptoms  on  the 
part  of  the  heart  are  associated  with  the  evidence  of  excitation  or 
exhaustion  of  the  brain,  stomach,  etc.,  cerebrasthenia  and  nervous 
dyspepsia.     Irritable  weakness  is  the  stamp  of  neurasthenia. 

The  prognosis,  in  so  far  as  life  is  concerned,  is  good,  and  is  under 
all  circumstances  better  than  in  asthenia  of  organic  (muscular)  origin. 
In  a  general  way,  it  may  be  said  that  even  the  severe  and  protracted 
forms  seldom  lead  to  permanent  injury.  The  attacks  cease  sooner 
or  later,  sometimes  more  or  less  suddenly,  and  generally  with  the 
improvement  of  nutrition  and  the  securing  of  sleep.  But  the  prog- 
nosis in  chronic  cases,  so  far  as  complete  restoration  is  concerned,  is 
not  so  good.  Here  the  outlook  will  depend  largely  upon  the  ability 
of  the  practitioner  or  patient  to  remove  or  relieve  the  cause.  Bad 
habits  may  be  broken  up ;  a  man  may  be  given  a  new  sfcirt  in  life,  and 
a  woman  may  be  reconciled  by  religion,  i)Lilosophy,  or  finally  by 
consuetude,  to  irremediable  evils.  For  failures  in  business  there  is 
sometimes  stimulus  iu  a  new  start,  sometimes  content  in  resignation 
to  fate.  For  disapi)ointment  iu  love  affairs  the  real  relief  is  substitu- 
tion, as  "one  nail  drives  out  another." 

The  freaimenfy  which  is  that  of  neuraHtlieuia  iu  general,  is  more 
a  matter  of  management  than  medicines,  and  will  address  itself 
with  particulars  to  the  iudividuul  case.  The  best  cure  is  the  rest 
cure  with  isolation,  and  of  necessity  in  a  proper  institution  away 
from  home;  but  what  avails  tlie  rest  cure  under  monotonous  or 
melancholic  surroundings'?  If  the  rest  cure  is  the  best  cure,  the 
best  tonic  is  pleasure,  and  here  it  is  especially  that  what  is  food 
to  one  may  be  poison  to  another.  To  many  women  and  to  most 
men  idleness  is  not  ])leasure  and  stagnation  is  not  rest.  In  these 
cases  the  rest  cure  may  be  a  toi-ture.  The  nervous  system  is  l>e8t 
fortified  by  self-denial,  and  as  soon  as  i)ossible  by  occupation  of  mind. 
The  patient  who  is  inclined  to  become  a  recluse  may  be  led  out  of 
this  state  by  cheerful  society,  or  may  have  the  mind  diverted  by  the 
panorama   of  travel.     Music,    especially  the  making  of  it  by  the 
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patiaat,  often  gives  relief.  But  tlie  main  thing  is  the  drill  and  disci- 
pline of  uiiud  and  body,  whioh  comes  with  the  routine  of  daily  work. 

Exhnustiou  of  the  heart  nerves,  as  of  other  nenes,  is  liest  relieved 
by  ftHtaJ  and  sltifp,  .'iud  tone  to  the  heart  is  best  furnished  by  cold  baths 
ukI  by  jiroperly  graded  exercise.  The  appetite  may  lie  increased 
and  the  digestiuu  improved  by  daily  irrigation  of  the  stomach  with 
ft  aoft  lube,  by  the  admiuisti'atiuu  of  tonics,  the  tincture  of  nux 
voaiica,  by  arsenic,  Bonceguo  water,  or  diluted  hydrochloric  acid. 
Th«  uric  acid  diathesis  is  combated  best  by  tlie  free  use  of  alkalies, 
Cttxlabttd  salts,  etc.  A  bitter  or  aromatic  tincture  of  cascara  or  rhu- 
k&rb  will  relieve  the  constipation,  which  is  almost  always  present  and 
which  much  increases  the  tendency  to  hypochondriasis. 

Inscimnia  aggravates  the  condition  and  intensifios  all  the  symptoms. 
Tb«  beiart  is  especially  weak  in  the  morning  after  a  night  of  unrest. 
In  tb*t  relief  of  insomnia  it  is  difficult  to  steer  l:>etween  Sc^vUa  and 
CIiArybdis,  as  there  is  great  danger— though  not  so  great  as  in 
hysteria — of  forming  habits  with  hypnoticj^.  The  quieting  effects  of 
the  warm  bath  at  bedtime  should  be  tried  fii*8t.  It  may  be  necessary 
at  times  to  administer  the  mildest  and  safest  of  the  hypnotics,  trional, 
in  doee  of  grs.  xv.-xxx.  in  a  cup  of  hot  tea  or  milk,  or  ohloramid, 
(ps.  xx.-xxx.,  with  an  ounce  of  the  com]>ound  tincture  of  cardamom  in 
a  wineglass  of  water,  at  bedtime.  Neither  of  these  remet^Ues  is 
likely  to  {»rodac«  a  habit.  Cocaine  has  high  commendation  with 
some  neurologists.  It  is  administere<l  in  dose  of  J  to  i  of  a  grain 
LOlG-0.02)  twice  a  day.  The  autlior  has  never  got  gowl  from  it  and 
•r  of  engendering  a  bad  habit  must  be  kept  constantly  in 
It  must  be  an  extreme  case— like  that  of  an  obstinate  melan- 
cholia—which would  justify  the  use  of  ojjium  in  any  form. 

JaW  Cheron  reported  a  numlwr  of  cases  in  which  neurasthenia 
VM  saooessfully  treated  by  the  subcutaneous  transfusions  of  artiiicial 
at  the  hi)si>ital  of  St.  La/jire,  in  Paris.  Ilalph  Browne  speaks 
ftDtbusiasticully  of  this  methtxl  of  treatment  as  a  means  of  increas- 
ing  the  vitality  of  the  entire  indindual  and  "raising  of  power  of 
arUoQ  of  all  the  systems  of  the  hunmu  organism."  He  declai-es 
that  the  injecticin  under  the  skin  of  a  few  cubic  centimetres  of  serum 
is  followed  by  "a  sensation  of  well-lwing,  of  energy,  of  greater 
titality.*'  WTiile  it  is  a  weU-establishcd  fuct  that  the  transfusion  of 
salt  wat^r,  O.fi  per  cent.,  relieves  states  of  exhaustion,  it  is  not  likely 
that  this  method  of  treatment  could  reach  the  real  cause  of  neuras- 
AauiA  and  hysteria,  diseases  of  the  nene  cells  of  the  cortex  of  the 
brain.  The  statements  of  these  observers  are  too  vague  and  too  fall 
fllglitiimng  generalities  for  the  requirements  of  modem  science.  In 
times  uuclein  or  protonucleLn,  Jis  it  is  sometimes  called, 
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has  been  empirically  recommended  in  the  treatment  of  neurasthenia. 
The  writer  has  had  but  little  experience  with  this  agent,  and  this 
experience  has  not  been  at  all  encouraging.  Finally,  there  is  the 
field  of  hypnotism,  which  seems  to  apply  to  individual  cases,  selected 
with  great  care,  but  in  recklessly  relying  on  it  both  the  physician 
and  patient  are  more  likely  to  wander  away  from  the  truth  and  thus 
deeper  into  the  obscurities  of  neurasthenia  and  hysteria. 

The  heart  is  best  toned  by  strychnine,  especially  in  subcutaneous 
injection,  and  the  remedy  is  best  given  in  the  form  of  the  nitrate  of 
which  the  dose  should  be  small,  gr.  ^|^  at  first,  to  be  increased  grad- 
ually to  gr.  ^  once  or  twice  a  day.  Strychnine  heightens  the  reflex 
excitability  of  the  centres  of  the  heart  nerves  in  the  spinal  cord.  The 
cold  bath  with  brisk  friction  of  the  skin  in  the  morning  makes  pow- 
erful appeal  in  the  same  way.  Lehr  found  hydrotherapy,  in  the  form 
of  the  cold  douche  with  frictions,  the  most  effective  of  all  means  in 
restoring  tone  to  the  heart.  The  immediate  effect  of  the  bath  is 
shown  in  the  disappearance  of  dicrotism  with  the  increased  tension 
of  the  arteries. 

Life  in  the  open  air,  associated  with  exercise,  a  sea  voyage,  riding, 
boating,  mountain  climbing,  feeds  the  nervous  system  with  oxygen 
and  blood,  and  nothing  so  effectively  rouses  lethargic  centres  in  the 
brain  and  cord  as  floods  of  sunshine  and  oceans  of  fresh  air. 

Palpitation. 

Palpitation  is  a  beating  of  the  heart  which  is  felt  by  the  patient 
as  an  unpleasant  or  distressing  sensation.  Mere  beating  does  not 
constitute  palpitation,  and  violent  beating  is  not  sufficient.  The 
heart  beats  violently  under  effoii;.  The  increased  action  which  occurs 
under  effort,  running,  climbing,  etc.,  is  physiological.  Palpitation 
is  pathological  when  it  occurs  without  any  effort  at  all.  "Palpita- 
tion of  the  heart  may  be  defined,"  said  Laennec,  "us  a  l^ating  of  the 
heart  which  is  felt  and  which  disturbs  the  i)atieut.  Whatever  the 
cause,  all  palpitations  have  the  common  cluiractor  that  the  patient 
feels  his  heart  beat."  Laennec  declared  that  he  had  often  heard  his 
own  heart  beat  in  lying  down,  and  that  he  could  frecjueutly  distin- 
guish the  alternate  beating  of  the  auricle  and  ventricle.  He  made 
these  observations  on  himself  especially  in  conditions  of  nervous 
agitation  and  insomnia. 

Palpitation  of  the  heart,  though  a  very  distinct  symptom,  is  in 
no  sense  a  disease;  it  is  tlie  symptom  of  many  diseases,  and  though 
very  similar  in  its  manifestations,  has  often  a  very  complex  cause. 
It  is  not  possible  to  define  the  exact  mechanism  of  palpitation.     It 
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may  depend  upon  irregular  action  of  the  heart  muscle  itself,  excite- 
ment of  the  accelerator  nerve,  or  suppression  of  the  action  of  the 
inhibitory  nerve.  Finally  it  may  depend  upon  alteration  in  the 
quality  or  quantity  of  the  blood,  or  in  the  walls  of  the  blood-vessels. 
The  inter-relation  of  these  various  factors  is,  as  already  stated,  so 
complicated  and  sensitive  as  often  to  make  impossible  a  true  interpre- 
tation of  an  individual  case. 

Nervous  palpitation,  which  is  alone  here  considered,  independent 
of  demonstrable  or  organic  disease  of  the  heart,  is  an  affection  more 
particularly  of  the  young  or  middle-aged  and  of  the  nervous  tempera- 
ment. Palpitations  at  the  extremes  of  life  are  dependent,  in  youth  es- 
pecially—aside from  the  anaemias — upon  rheumatism  with  organic 
disease  of  the  heart,  and  in  old  age  upon  atheromatous  and  cirrhotic 
processes  in  the  heart  and  blood-vessels  and  kidneys.  Nervous  pal- 
pitation is  an  affection  also  of  the  better  classes,  and  is  more  com- 
mon among,  though  by  no  means  con£uued  to,  those  of  indoor  life, 
sedentary  habits,  and  luxurious  living. 

Most  cases  of  palpitation  can  be  reduced  to  three  causes :  direct, 
reflex,  and  toxic.  These  causes  are  often  conjoined;  they  rarely 
operate  singly  or  alone. 

Under  the  direct  causes  are  irritation  at  the  origin  of  the  nerves, 
as  organic  disease  of  the  brain,  including  the  finer  lesions  of  the  cor- 
tex. Palpitation  sometimes  occurs  as  an  alternating  neurosis,  with 
migraine  or  with  epilepsy ;  in  fact,  palpitation  is  sometimes  the  aura 
of  epilepsy. 

The  action  of  the  heart  under  psychical  influence  is,  up  to  certain 
limits,  physiological.  Beyond  these  limits,  or  when  the  action  of 
the  heart  is  felt  by  the  patient,  it  is  pathological  and  constitutes  pal- 
pitation. Thus,  the  heart  is  said  to  beat  high,  to  leap,  in  conditions 
of  exaltation,  joy,  anger,  expectation;  or  it  flutters  with  fear,  fright, 
anxiety.    The  heart  is  sensitive  to  and  responds  to  every  emotion : 

Etwas  wOnschen  und  Tcrlifren, 

Etwas  boffen  muss  das  Hcrz ; 

Etwas  zu  verlieren  bangen  (RUcbert) , 

Nervous  patients  are  seized  with  palpitation  under  examination. 
Many  individuals  cannot  pass  for  life  insurance  until  they  have  re- 
mained some  time  in  the  consultation  room,  and  the  heart's  action 
has  become  quieted.  Stage  fright  often  takes  the  form  of  palpitation. 
Public  speakers  have  not  infrequently  fallen  victims  to  the  tumul- 
tuous action  of  the  heart,  which  breaks  distant  blood-vessels  in  the 
brain,  or  leads  to  over-strain  and  paralysis  of  the  heart  itself.  The 
writer  is  consulted  every  year  by  students  affected  with  palpitation  dur- 
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in;;  tbe  study  of  diseases  of  tlie  heart.  Peter  Frank  had  such  Tictlrot 
attAcks,  with  in  tor  m  it  tent  luilsc^,  wLilo  he  was  writing  hi»  work  on 
diseases  of  the  heart,  that  he  believed  himself  to  be  the  subjtsctof 
aneurysm.  After  he  had  finished  his  work,  and  sought  diverBionb 
travel,  the  attacks  di8ap|>eared.  Here  also  come  in  tlie  cases  o(  ]ial- 
pitatiou  which  occur  under  the  iufiucnce  of  depressing  mental  omo- 
tious  of  lon(;  duration,  where  the  increase  of  excitability  is  so  great 
tlin.t  the  slightest  irritation  will  set  up  tumultuous  action.  The  moet 
iuii)ortant  factoi*s  in  the  production  of  paiiutation  are  psycbical  coa- 
ditions,  grief,  shook,  desire,  apprehension,  anxiety,  homesickneNK, 
love  sickness,  embarrassment,  etc.,  more  e8i)ecially  the  depre«itiDC 
eTtki>tions.  The  "  l>rokeu  heart"  is  often  pi-ecedeil  by  u  long  porifnl 
of  palpitation. 

Palpitation  also  occurs  in  organic  disease  of  the  cord,  im]»lical- 
iug   the   nerves   of  the  heart  at  their  origin,  thus  as  an  attendant 
npou    or  precursor  of  lateral   sclei-osis  in    its  later  stages,   bolW 
paralysis,  or  exo])lithalmic  goitre.     Pressivre  U]rt»n  the  vagus  in  itA 
course  may  also  produce  pjdpitation.     Proebsting  collected  live  ca«fl«, 
including  three  of  Basedow's  disease,  in  which  the  aut<>|i8y  shoved 
pressure   up<m  the  vagus   by   ganglionic  swellings,  and   Chevalier 
Appealed  to  the  observations  of  lliegol  and  Pdi/jius  to  prove  thai 
caseous  tuberculous  glands  often  caused  accelerati(m  of  tbe  heart  with 
palpitation.     Under  the  direct  caubcs  should  be  included  also  affec- 
tions of  the  terminal  filaments  of  the  vagus  and  of  the  heart  uiuiicle 
itself.    The  palpitation  which  occurs  under  the   inBuenoe  of  amyl 
nitrite  is  duo  to  paralysis  of  tbe  terminal  filaments  of  the  vagus  in 
the  heart,  wjiereby  the  inhibitory  infiuence  is  cut  out.     The  fialpita* 
tion  with  other  disturbance  which  arises  in  conser|uence  of  affection 
of  tlie  ht^art  muscle,  hypertrophy,  valve  lesion,  etc.,  is  o\'idt^ti(«  of 
organic  disease  and  is  not  considered  here.     But  the  purely  nervous 
cases  preponderate  by  far.     Every  general   practitioner  will  Agn?e 
with  Crerhardt  when  he  declares  that  more  than  half  the  jw^ople  who 
consult  him  for  relief  of  pnlpit^ation  of  the  heart  sutler,  not  from 
valve  disease,  but  from  disturbance  of  innervation.     Lehr  fouiul  that 
103  of  lfi5  patients  whom  he  saw  in  a  certain  period  sufferwl  only 
from  functional  disturbances,  and  that  47  of  these  liKl  patienta  suf- 
fered only  from  i>alpitation  in  the  entire  absence  of  any  other  aymp- 
torn  or  lesion.     Of  the  7oO  cases  of  chronic  heart  disease  under  the 
observation  of  Schott,  only  245,  that  is,  one-third  of  all  tbe  caaeo, 
wore  affected  with  organic  valve  lesion. 

The  reflex  causes  arc  various  diseases  of  other  organs,  as  of  the 
stomach.  Dyspepsia,  from  whatever  wiuse,  is  oft-«''U  marked  by 
pidpitation.      Tlie  condition  may  be  caused  hero  by  direct — ue.. 
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1 — pi«60nr«  of  the  disteuded  stomach,  and  b}'  mechaniail 

ttssioQ   of  tho  great  TeHsels.     It  is  more  frer^ueutly  toxie,  and 

iltH  fnnii  tho  alisorjition  of  toxwi    matter  through  the  alimeiitary 

Thus  (wiliiitntitms  are  found  in  conuectitm  with  sick  headaehes. 

OLseases  of  the  uterus  and  its  appendages  are  fre(|nently  connected 

Mrith  palftitntitm,  the  proof  of  which  is  the  relief  of  the  condition  M'ith 

Wixo  euro  of  tho  disease.    One  of  the  worst  cases  in  the  experience  of  the 

Brriter  w;us  cured  by  exsection  of  a  diseased  Fallopian  tube.     Intense 

^kalpitation  was  caused  once  in  a  case,  also  under  the  obserration 

Bf  the  writer,  as  the  result  of  irritation  of  the  prostatic  urethra.     The 

fAalpitatian  awoke  the  patient  at  night  with  a  sense  of  impending 

de*tli.  and  in  a  cold  sweat.     Posterior  ui-ethritls  has  in  its  train  of 

Bymptitms  headache,  neuralgia,  hysteria  virilis,  and  at  times  palpi- 

tetion  (if  the  heart.     Here,  too,  the  condition  is  partly,  if  not  chiefly, 

toxic,  in  that  toxins  are  absorbed  into  the  blood  and  directly — i.e., 

thr^txx^h  the  coronary  arteries — irritate  the  heart  muscle.     With  the 

elimination   of  these  toxins,    mostly   by   diuresis,   the   paljjitatiou 

ce«»e«;  or  the  attacks  are  prevented  altogether—*.*.,  tho  condition  is 

cured — by  deep  injections  with  strong  solutions  of  the  nitrate  of  silver. 

K connection  between  the  heaii  and  the  genital  apparatus  is  inti- 
itf    Palpitation  frequently  follows  sexual  excess,  and  is  an  even 
rpomxuon  attfiudaut  upon  ^>erversiouK  and  unnatural  or  iucom- 
pieiB  gratifications.     On  the  other  hand,  palpitation  may  residt  from 
'ive  repressions.     Fotliergill  rei>orte  the  case  of  a  man  of  active 
btioDs  whose  wife  had  died  suddenly.     In  this  case  the  repres- 
gave  rise  to  violent  paroxysms  of  jialpitatiou,  which  were  at  once 
lieved  by  intercourse.     The  palpiUition  in  this  case  was,  however, 
ler  the  suppression  of  a  habit  than  the  effect  of  continence,  for 
is   nothing   in   habitual  continence  in  any  way  injurious  to 
llh.     Futhurgill    dilates  upon  the  relations  of   the  heart  to  the 
reprodnctive  organs,  finding  in  this  connection  a  liability  to  palpi- 
tation at  pujierty,  and  still  more  at  the  menopause.     In  one  case, 
ia  a  young  gentleman,  the  cause  of  the  palpitation  was  long  sought 
in  rain,  until  at  hist  rectal  imtatiou  was  discovered;  appropriate 
it  diivct^l  to  the  cause  of  the  imtation  entirely  relieved  this 
palpitation.     Finally  diseases  of  the  ovaries  or  ol  the  adrenals, 
attacks  of  colic  produced  by  the  passage  of  gall-stones  and  kidney- 
may  indu(*e  attacks  of  palpitation. 
Under  toxic  causes  may  U*  include<l  impoverishment  of  the  bloo*l. 
Palpitations  occur  in  typical  outbreaks  in  cases  of  amemia  of  all 
fonna,  including  that  fnim   hemorrhage  or  other  exhausting  dis- 
ehargea.     Tljese  cases  are  often  expressions  of  mere  exhaustion  or 
lent  nutrition.     They  ai-e  aUo  due  to  toxic  products  which 
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develop  in  the  blood  in  these  states.  So  tuberculosis  aud  Brisbt'i 
disease  are  pn^faceil  for  a  loug  time  by  attacks  of  paliiiUilion,  uul 
are  accompanied  by  thera  thro«j;h  their  course.  The  heart,  in  th«« 
conditions,  becomes  excitable  under  the  slightest  effort,  or  under  no 
api>ar6nt  effort.  Such  individuals  are  said  to  be  sufferers  from 
erethisinus  cordis.  The  frequency  of  palpitation  as  an  expresBion 
of  incipient  lung  trouble  is  emphasized  by  Hirtz  with  tlie  aphonsm, 
*'  If  there  are  palpitations,  auscultiite  the  lungs ;  if  there  is  suffoci- 
tion,  ausculbite  the  heart."  Here,  too,  there  is  an  insufficient  nutri- 
tion, as  well  as  a  toxic  action.  Absorptirm  of  diseased  products  frum 
yarious  organs  and  from  the  alimentary  canal  has  already  been  men- 
tioned. The  point  is  that  in  so  many  cases  {mlpitation  depends 
upon  a  poisoning  of  the  hojirt  muscle  itself,  as  well  as  of  the  nerre 
centres. 

Palpitation  occurs  in  Bright's  disease,  especially  in  connection 
with  hypertrophy  of  the  heart,  aud  re|>eated  attacks  of  palpitation 
in  7nidill(<  life  should  excite  inquiry  for  the  other  neuroses,  the  head- 
ache, hebetude,  vertigo,  etc.,  of  this  affection.  Evidence  of  tliis  coo- 
dition  is  revealed,  also,  by  the  increiise  of  blood  pressure  in  the 
arteries.  Attacks  of  palpitation  are  fi-etpient  in  gout,  due  partly  to 
the  action  of  toxins  (uric  acid),  partly  to  the  condition  of  the  blood 
and  disease  of  the  walls  of  the  blood-vessels.  The  palpitation  which 
occurs  in  rheumatism  is  to  l)e  attributed  for  the  most  part  to  organic 
disease.     Attacks  of  palpitation  occur  in  all  infectious  diseases. 

Alcohol  is  one  of  the  most  fretjuent  causes  of  t>alpitation.  Parkea 
showed  that  the  pulse  of  a  man  wlio  drank  only  whiskey  for  six  day* 
numl>ered  90.9  in  the  minute,  while  that  of  a  man  who  ilrauk  only 
water  in  the  same  time  l)eat  only  73.6  per  minute.  Coffee  and  t«i* 
produce  tlie  same  effect,  but  in  much  less  degree.  Tobacco  is  a 
powerful  poison  to  the  heart.  The  first  use  is  wont  to  pro<iacQ 
attacks  of  palpitation.  The  habitue  experiences  ]>alpitation  as  well 
as  pain.  * 

Palpitation  occurs  in  cousoiiueuce  of  marked  increase  of  the  quan- 
tity of  blootl.  Where  the  increase  is  physiological,  aa  in  the  privett 
of  gaining  weight,  or  pathological,  as  in  loss  of  resilience  with  <lila- 
tation  of  the  blood-vessels,  the  heart  is  hypertrophietl,  aud  overcomea 
the  obstacle  without  effort.  Where  the  increase  or  change  of  pres- 
sure is  temporary,  as  after  meals,  after  exposure  to  heat  in  a  Tur! 
bath,  after  removal  of  iluid  in  ascites  or  pleurisy,  the  regnla 
apxiaratus  is  disturbed  and  palpitation  occurs.  With  each  contrac- 
tion the  ventricles  i>robably  empty  tliemselves  completely,  and  from 
each  one  about  180  grams  of  blood  (Piak,  Volkmann,  VierordU 
are  forced  into  the  arteries  against  an  arterial  pressure  equal  to  150 
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mm.  Hg.,  and  while  variatioiis  of  arterial  pressure  from  58  mm.  to 
147  mm.  Hg.  have  practically  no  effect  whatever  on  the  quantity  of 
blood  sent  out  from  the  ventricle  at  each  systole  (Thompson),  they 
may  for  a  time  disturb  the  action  of  the  heart  and  produce  palpita- 
tion. To  show  the  effect  of  conjoint  (toxic)  cause,  the  palpitation 
aft«r  meals  has  been  attributed  to  the  overloading  of  the  blood  with 
peptones. 

Symptoms. 

The  main  symptom  is  obvious  and  obtrusive  in  the  tumultuous 
action  of  the  heart,  which  varies  in  every  degree  of  intensity.  Some- 
times the  patient  feels  and  is  frightened  by  the  violence  of  the  throb- 
bing, fearing  often  that  the  heart  will  burst  its  bounds.  The  heart 
hammers  upon  the  chest-wall  and  sometimes  agitates  the  whole 
upper  part  of  the  body.  Palpitation  occurs,  as  a  rule,  in  paroxysms, 
or  is  excited  by  some  trivial  cause,  a  feeling  of  apprehension,  a  noise 
in  the  street,  a  knock  on  the  door,  the  arrival  of  a  dispatch  or  a  let- 
ter ;  mere  waiting  or  expectation  may  excite  an  attack.  Sometimes 
the  palpitation  is  more  directly  connected  with  physical  effort,  with 
an  attack  of  indigestion,  overfilling  of  the  blood-vessels,  etc.  Many 
people  suffer  palpitation  immediately  after  meals.  Certain  individ- 
uals are  attacked  with  palpitation  whenever  they  lie  upon  one  side  or 
the  other,  especially  upon  the  left  side. 

The  palpitation  is  often  subject  to  intermissions,  during  which 
the  heart  seems  to  stand  still.  Fothergill  comments  upon  the  com- 
plaint of  patients  who  declare  that  "It  is  not  the  palpitation  which 
frightens  me  so,  for  then  I  know  the  heart  is  going ;  it  is  the  sudden 
stoppage  which  alarms  me."  Hearts  of  this  description  he  distin- 
guishes as  "  badly  behaved"  or  excitable.  Bouillaud  spoke  of  such 
an  attack  as  a  "folic  veritable."  Sometimes  the  heart  seems  to  jump 
in  its  action.  Some  patients  speak  of  a  peculiar  "  roll  over"  feeling. 
Others  experience  "  choking  sensations  and  a  feeling  as  if  the  heart 
were  jumping  into  the  throat"  (Walshe).  The  attacks  are  often 
attended  with  dyspnoea,  with  deep  and  sighing  respiration,  broken 
or  interrupted  speech,  a  feeling  of  anxiety  and  constriction,  ringing 
in  the  ears,  sparks  before  the  eyes,  headache  and  vertigo,  tremor  and 
agitation  of  the  whole  body.  In  severe  cases  there  is  a  feeling  of 
great  anxiety  and  even  of  imminent  death.  The  face  is  cool,  pallid, 
sometimes  livid,  and  cold  sweat  stands  upon  the  forehead.  There 
may  be  tremor  of  the  extremities  and  a  tendency  to  syncope.  After 
the  attack  there  is  often  an ''indescribable  depression,  with  languor 
and  weariness.  During  a  milder  attack,  especially  of  gastric  origin, 
there  is  sometimes  distinct  boulimia,  excessive  hunger,  which  is 
Vol.  IV.— 3d 
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relieved  by  the  taking  of  food,  but  is  followed  later  hy  emctations  a&il 
other  signs  of  dyspepsia. 

In  purely  nervous  eases  the  patients  may  sbow  a  good  color  ftDd 
a  good  condition  of  nutrition  for  a  long  time,  so  that  the  appearauM 
may  staud  in  marked  contrast  with  the  comi>laint  and  distress. 

The  attacks  occur  usually  in  the  daytime  and  lobt  from  a  kit 
minutes  to  the  greater  part  of  an  hour,  or  ofif  and  on  during  the  groater 
part  of  a  day.  Sometimes  the  patient  is  awakened  snddenlr  frm 
sleep  with  more  or  less  ^^olent  palpitation,  which  causes  indcHrrih- 
able  anxiety  and  apprehension,  the  rest  of  the  night  being  oft«o 
sleepless  from  dread  of  a  repetition  of  the  attack.  Attacks  of  palpi- 
tation confined  to  the  night  should  excite  suspicion  of  epilepsy. 

The  heart  itself  in  purely  nervous  palpitation  shows  no  sign  of 
disease.  There  is  no  increase  of  duluess  and  no  murmur.  Yet  fn^ 
quently  repeated  or  violent  attacks  may  in  the  course  of  time  prodooe 
some  enlargement  with  subsequent  final  dilatation,  and  murmurs  nuv 
mark  a  coexisting  or  causative  annpmia  or  chlorosis.  The  valw 
sounds  are  clear  in  uncomplicated  cases  or  ore  accentuated  often  to 
the  degree  of  cUqwfia  mttalUqtt^s, 

Dia4jnosis, 

Inasmuch  as  palpitation  is  only  a  symptom,  the  existence  of  it  U 
recognized  by  the  ]>atient,  and  the  prac^tical  interest  of  the  dingnosis 
concerns  only  the  discovery  of  the  cause  and  the  exclusion  nf  orgAoic 
disease.     Nervous  palpitation  oecure  most  fre<iueutly  in  annMuia  and 
neurasthenia  and  iinder  the  action  of  irritants,  alcohol,  toluioco,  t«A. 
or  (lolfee,  ext^esses,  or  bad  habits,  and  atttick^  are  precipitat**d  oftea 
by  emotional  causes.     Organic  disease  of  the  heart  is  excluded  by 
the  absence  of  any  increase  in  size  and  by  the  al^sence  of  bruits,  savi^ 
those  which  pertain  to  antomia,  chlorosis,  etc.     A  systolic  murmur^ 
of  amemia  may  coexist  with  palpitation,  Vnit  a  diastolic  murmur 
which  signifies  organic  disease,  excludes  nervous  palpitation. 


Pto*pi(m8. 
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Buwinuch  as  pure  nervous  palpitation  is  independent  of  any 
organic  disease,  the  prognosis  is  for  the  most  part  good,  but  depends 
upon  the  ability  of  the  physician  to  discover,  or  upon  the  ability  of 
the  patient  to  surrender  the  c^iuso  of  the  condition.  Any  auatomiofti 
lesion  aggravates  the  prognosis.  Any  marked  irregularity  of  action 
is  more  sorious  than  mere  palpitiitiou,  however  violent  and  distinct; 
intenuission  in  turn  is  more  serious  than  irregularity.  In  all  caMS, 
however,  the  pn>gnosi8  of  nervous  pal])itation  is  more  favorable  than 
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(hftt  from  organic  disease  of  the  heart,  brain,  blood-vessels,  or  kid- 
neys. Tbe  exclnsion  of  affection  of  these  organs  is  sometimes  diffi- 
cult, aiiil  the  prognosis  should  1>e  made  with  caution  nntil  repeated 
^tiUcal  examination  has  made  the  diagnosis  sure. 

TVeaimeni. 


Tbe  treatment  mnst  address  itself  to  tlio  canse.  Aniemia,  chlo- 
ro«ia,  may  be  relieved  by  iron,  arsenic,  fi:>od,  and  fresh  air.  Bad 
habitB  are  to  he  ovorcorao;  the  use  of  alcohol,  tobacco,  tw^ffoe,  and 
teft  mnsl  be  abandoned.  The  treatment  of  neurasthenia  has  been 
pi<B6cribed.  The  j)atieut  must  himHelf  "free  from  memory  the  writ- 
tttO  sorrow."  Disiurbanco  of  dii^estion  may  bo  regulated  by  diet,  or 
nilioTod  by  the  use  of  the  stomaeh-tube,  ililutehydroohlorioacid,  and 
bitt<^r  tonii'8.  Plethora,  gout,  may  be  reduced  by  diet  and  exercise 
and  by  the  use  of  saline  hixatives,  Carlsbad  water.  Constipation 
may  be  overcome  by  tho  vegetable  laxatives,  cascara,  rhubarb,  podo- 
phyllin. 

During  the  paroxysm  of  palpitation  the  patient  should  obsen'e 
tbe  aemi-recumbent  jYOsture,  the  chest  should  be  bared  or  relieved  of 

lous  clothing,  tho  windows  should  1>e  open  to  admit  fresh  air, 

Rourci^s  of  irritation  or  annoyance  removed  as  much  as  ik)8- 
aible.  An  ice-l)Jig  or  cloths  wrung  out  of  ice  water  a]»iilied  to  the 
region  of  the  heart  may  quickly  still  the  tumultuous  action.  The 
administnUion  of  stimulanta  may  have  the  desired  effect.  Thus 
balf  a  t*Aiir»oonful  to  half  a  tablespoonful  of  good  French  brandy,  or 
ammatic  spirits  of  ammonia,  gtt.  xx.-xxx.,  or  half  a  teaspoonful  of 
Hoffmann's  anodyne,  may  control  or  cut  short  the  attack.  Exces- 
MTp  nervousness  may  be  relieved  by  sodium  bromide,  grs.  xx.-xi.  in 
half  a  gUafl  of  water,  or  in  a  more  extreme  case  by  chloral  grs.  v.-x. 
or  cocaiue  gr.  i-^,  or  finally  by  morphine,  gr.  i.  The  constant  cur- 
rent of  electricity  has  sometimes  proved  of  value.     The  positive  pole 

b©  applieil  to  the  vagus  at  the  inner  surface  of  the  stemo- 
the  neK'^tive  pole  to  the  lower  border  of  the  stenmm.  Cur- 
m^  of  numerate  strength  are  used  under  daily  sessions  of  five  min- 
■to*  duration.  Counter-irritation  to  the  surface,  as  by  a  sinapism, 
will  generally  suffice  to  relieve  any  associate  pain.  Much  comfort 
nay  be  got  sometimes  from  tho  application  of  a  gooil  belladonna  or 
otb<!r  plaster  that  will  stick  tight. 

After  tiisoovery  and  removal  of  the  cause,  as  by  discharge  of  gall 

curetting  of  the  uterus,  cure  of  gonorrhoea,  gastric  catarrh, 
of  a  floating  kidney,  etc..  any  remaining  lack  of  tono  iu  the 

of  the  heart  may  l;e  fortified  by  hydrotherapy.     The  daily 
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moruiug  butb,  tepid  at  firat  aud  gradually  cooler,  with  snbai^qaiftt 
friotion  of  the  cbest,  stimulHteH  the  Lenrt  through  the  uerrce  oi  mo- 
sation  and  respiration.  (Iraded  exercise  will  build  U]>  the  hexii 
muscle.  Strychnine,  aulicutanooUBly,  will  heighten  the  iuhibifcoiv 
tone.  The  excitement  of  exhaustion  may  be  quieted  by  the  tinctare 
of  digitalis  in  dose  of  gtt.  x.  every  four  hours;  or,  if  tliin  ilnig  be 
contra-indicatod  from  any  cause,  by  the  tincture  of  strophauthns  in 
the  same  dose.     Quinine  is  always  a  good  heart  tonic. 

Tachycardia. 

Tachycardia  ('^/''^i  quick,  xapAui,  heart),  more  properly  pol 
or  i>yknocardia  {^ox-^'i  aipuY;io<i  of  Hippocrutes),  heait  hurry,  i^. 
paratively  new  term  introtluced  by  Proebsting,  a  pupil  of  Gerhanit 
(1881).  The  condition  was  included  in  old  times  under  ]talpitatio&. 
The  distinction  is  now  drawn  between  the  two  in  that  (lalpitadnn  i» 
a  beating  of  the  heart  that  is  felt  by  the  patient,  while  iucbycanliji  '\» 
an  increjise  in  the  freriuency  of  the  beats.  Tachycardia  like  palpita- 
tion is  always  only  a  symptom  and  never  a  distinct  disease.  In  {uil* 
pitation  there  is  usually,  but  is  not  necessarily,  an  increase  of  fn^ 
<iuency  ;  but  the  heart  may  throb  vi«»leutly,  aud  yet  may  Itoat  slfwb. 
Tachycardia  is  usually,  but  is  not  necessarily,  perceived  by  tfa« 
patient.  Sometimes  the  condition  is  recognized  by  the  physiciAn  or 
by  the  patient  only  when  ho  counts  the  pulse  at  the  wrist. 

Sometimes  the  heart  beats  naturally  fast.     Thus  the  pulse  of  Sir 
William  Congi*eve  was  said  to  have  been  120  per  iniuute.     'Die  term 
or  condition  has  come  to  be  limited  in  our  day  to  that  rapid  beating 
of  the  heart  which  occurs  in  paroxysms. 

A  temporary  or  a  permanent  or  hnbifujil  tiU'hycardia  may  resol' 
from  many  causes.  Thus  the  pulsations  of  the  heart  are  i; 
in  fref|uency  as  the  result  of  exercise,  and  the  pulse  usually  kee] 
pace  with  the  temperature  in  all  cases  of  fever.  In  exhaustion  fro: 
any  cau.se,  in  antemia  and  chlorosis,  after  hemorrhage,  after  |k»sI- 
partum  hemorrhage,  in  the  coui-se  of  chronic  disease,  tultercalosuB, 
in  the  convalescence  from  acute  diseases,  in  weakneaa  of  the  haart 
muscle  itself,  that  is,  in  all  cases  of  insufdeiency,  the  action  of  tlie 
heart  is  increased  in  fre<piency  to  make  up  for  defects  in  force  in  the 
attempt  to  supply  the  demands  of  the  tissues  for  blood. 

But  tichycardia  as  a  neurosis  must  be  inde|>endent  of  any  rr\x\»n 
of  this  kind.  True  tachycardia  results  from  a  disturbance  in  th«> 
regulatory  apparatus  and  implies  a  defect  of  innenation.  This 
defect  may  be  an  overstimulation  of  the  accelerator  (sympathetic) 
nerves,  or  a  paralysis  uf  the  inlubitory  (vagus)  nerves. 
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I  is  no  knowledge  further  thnn  that  famished  by  experi- 
ment BB  to  the  action  of  the  accelerator  nerves,  it  is  assumed  that 
ftbe  etmeaco  of  tochyardia  probably  lies  iu  uiTest  of  action  of  the 

IvafCm  nerves,  which  lets  the  heart  run  away  with  itself  "  like  the 
works  of  A  clock  whou  the  pendulum  is  taken  off." 
It  ia  thought  that,  taking  everythinj^  together,  most  of  the  nervous 
teffhyrunlias  njny  lie  referred  to  paralysis  of  the  vagus;  those  with 
high  pnlfte  frecjuency,  over  200,  to  a  combination  of  pamlysis  of 
Iho  TAgUB  with  irritation  of  the  sympathetic;  only  a  few  of  the 
cases,  especially  those  of  lighter  form,  to  imtation  of  the  sympa- 
thetic idone.  Irritation  of  the  accelerator  nerve  in  animals,  not  poi- 
ill  any  way,  increases  the  pulsation  of  the  heart  from  thirty  to 
?nty  iH^r  cent.,  but  not  more. 

Double  section  of  the  vjirus  does  not  greatly  increase  the  pulse 

fvsqiietiey.     Aocitrdin^^  to  v.  Bezold,  it  may  lie  increased  to  1*20-180 

The  investi^'iitions  of  Martiua  showed  that  when  the  inHu- 

tho  Tagns  was  entirely  abstiacted  from  the  human  heart,  the 

iu  the  pulse  fre<iueucy  did  notexceed  moderate  limits,  that 

,  Ih^  pulse  was  not  increased  more  than  to  150  to  l(iO  beats.     The 

sabject  may  be  put  then  as  follows :  Increase  to  120  beats— that  is, 

thirty  to  seventy  per  cent,  of  the  normal  number— implies  irritation 

Ktt  the  sympathotic;  increase  to  from  120  to  IftO  beats  implies  i>araly- 

siil  of  the  vagus;    increjkse  above  1<S()  Iteats.  the  combine<l  effect  of 

CHtAes. 

attack  may  be  temporary,  paroxysmal,  or  permanent.  Tern- 
tachycardia  may  occur  in  any  of  the  conditions  mentioned 
and  the  pulse  may  in  extreme  cases  reach  100-1**0,  oven  200  in  the 
ttinutt*.  But  thes»  cAses,  as  stateil,  do  not  properly  fall  under  this 
liesJ.  More  properly  tachycardia  was  the  case  of  Tarchanoff's 
•tadeiit  who  (*(»ul<l  increase  the  frec|uency  of  his  own  heart  from  70 
k)  120  beats  per  minute. 

Pomuuiont  tachycardia  is  an  exjiression  of  organic  disease,  usually 

ill  tV  r>ie  of  the  vayus,  and  in  the  majority  of  cases  at  the  origin 

of  ;  _u8  in  the  luedullla.     It  is  most  fre<|uent  and  most  pro- 

tumueed   in  Qraves*   disease,  where  it  is  associated  with   tremor, 

lalmoB^  and  enlargement  of  the  thyroid  gland.     The  taohy- 

IB  one  of  the  cardinal  si^ns  of  this  disease,  and  is  freciuently 

te  first  sign.     Bo  much  is  this  the  fact  that  cases  of  tachycardia  are 

regarded  as  precursors,  or  more  particularly  as  undeveloped 

of  Graves'  disease.     It  is  ceiiain,  however,  that  tachycardia 

may  oxist  alone  throughout  the  life  of  the  individual;  and  it  is  also 

recognized  that  tlie  disease  occurs  with   gi-eater  frequency  in   the 

sex  Uuiu  doos  Graves*  disease,  iu  which  the  female  sex  prepon- 
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derates.  Graves'  disease  is  regarded  by  many  omineut  aathoritia 
as,  ill  its  fiiiulity,  a  ceutral  bulbiir  lesiou.  Whether  the  taohycArdiA 
will  be  followed  by  other  synijitoiiis,  tremor,  exophthalmoR.  poitre. 
vaso-m*>tor  tliaturbauce,  etc.,  will  depeuil  upuu  the  situatiou  mmI 
exteut  of  the  losiou  in  the  medulla. 

One  clear  case  described  by  Ohlenberg  could  be  distinctly  referml 
to  implication  of  the  vagus  in  the  neck.  In  this  case  there  wiw  aLk) 
mydriasis,  moderate  exoi)hthalmus,  vnih  slight  struma  on  tbf  right 
side.  Montiou  has  V)eeu  made  elsewhere  of  the  five  cases  coIWtHl 
by  Proebsting.  in  which  pressure  upon  the  vagus  was  demonstriiUil 
at  the  autopsy,  and  of  the  observatious  of  Kiegel  and  Pelizaiu  in 
])roof  of  the  fact  that  caseous  tuberculous  glands  often  cause  tacbw- 
canlia  with  palpitation.  Permanent  tjichycjirdia  is  also  H**en  at  timcR 
in  f>ontine  softenings  associated  with  ^^wiralysis.  Permanent  tachj 
cardia  is,  therefore,  a  very  grave  di.sf^ase.  But  habittial  tachycj 
dependent  upon  toxic  cause,  alcohol,  tobacco,  coffee,  t*>a,  etc., 
upou  the  circulatiou  in  the  blood  of  toxins,  uh  in  urn'roia.  dialiot 
gout,  tuberculosis,  carcinoma,  will  have  a  history  and  progu( 
according  to  the  nature  of  the  cause. 

Larcena  divides  the  causes  of  tachyi*ar<lia  into  the  following 
groups,  and  makes  thereby  the  l»e^t  poasible  demouHtratiou  of  tlio 
great  variety  of  causes  whidi  may  produce  this  symptitm: 

(1)  Tachycardia  in  disease  of  the  heart  and  blood-vessels. 
Under  this  head  is  included  the  increase  in  the  action  of  tUe  heart 
which  occurs  in  overstrain,  in  the  hypertrophy  of  growth,  in  acate 
and  chronic  myocarditis,  in  acute  endocarditiH,  in  valvo  diseases,  in 
l>ericarditis,  in  angina  pectoris,  acute  and  chnmic  aortitis,  in  arterio- 
sclerosis, and  the  affection  of  the  heart  which  occiirs  in  conseqaeiice 
of  Bright's  disease. 

(2)  Cases  of  febrile  tachycardia. 

(3)  Tachycardia  from  peripheric  compression — that  is,  of  one  or 
both  trunks  of  the  vagus,  and  from  central  compression  of  the  nucleus 
of  the  vagus. 

(4)  Tachycardia  from  organic  disease  of  the  nervous  system: 

(a)  Bulbar  diseases,  bulbar  paralysis,  softening  in  the  medulla> 
bulbar  meningitis ; 

{b)  Certain  meilullary  diseases,  acute  ascending  paralysis,  acute 
myelitis,  progreasive  muscular  atroi)hy.  disseminated  sclerosis,  multi- 
ple sclerosis  of  the  pyramids  without  lesion  of  the  anterior  horns, 
tabes  dorsalis,  syringomyelia ; 

(c)  Organic  disease  of  the  peripheric  nerves;  degeneration  of 
the  vagus  in  talies  dorsalis,  ixjlyneuritis,  beri-beri, 

(5)  Tachycardia  in  general  diseases : 
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(a)  AcQte  diseases,  typhoid  fever,  diphtheria; 
{b)  Cbronio  disGaHnK,  tuberouloBia,  carciuoiua,  ohlorofiia,  sypliilis, 
chronic  malaria,  cbrouic  rheuinatisin  of  the  joints. 
{c)  Conralesceace  and  exhaustion. 
(6)  Toxic  tachycardias: 
(a)  From  alcohol,  coffee  and  tea ; 

(6)  From  drugs,  digitalis  and  atropine. 

(7)  Beflex  tachycardias  from  the  brain,  heart,  lungs,  stomach, 
liver,  intestine,  uterus,  abdomen,  bladder,  prostate  gland,  brachial 
pksufl. 

■         (8)  Tachycardia  in  neuroses :  Graves'  disease,  hysteria,  epilepsy, 
BjieimBthenia. 

V  Faroxymnal  Tachycardia. 

Where  the  tachycardia  occurs  in  attacks  with  more  or  less  distinct 
intenrals  the  condition  is  known  as  pnroxysmal  tachycardia.  In  the 
stody  of  this  form  it  is  neoessarj'  liore  alsn  first  to  exclude  organic 
dkwoOi  especially  of  the  heart  or  lungs,  endo-,  i)eri-.  or  myocarditis, 
pneumonia,  unlema  of  the  lungs,  etc.  Now  it  is  a  quostiuu  if  such 
an  exclosion  of  organic  disease  is  possible,  as  the  tendency  of  the 

Pprenent  day  is  to  ascribe  these  cases  to  acute  dilatation  of  the  heart. 
Paroxysmal  tachycardia  deserves  the  designation  nervous  only 
vben  it  develops  independently  of  any  demonstrable  disease.  The 
iMhTCftrdia  which  occurs  under  the  influence  of  poisoning  by  atro- 
inxka  or  amyl  nitrite,  gives  the  clew  to  the  proper  understanding  of 
Ibe  condition.     In  these  cases  the  heart  resumes  its  natui*al  tone 

t-whon  the  poisons  or  toxins  are  eliminated  from  the  body.  Parox- 
TBQud  tachyc-ardia  depends  as  a  rule  uj>on  affection  of  the  vagns, 
upon  ftome  lesion  of  the  nerve  centre,  i>erhap8  of  the  nature  (molec- 
Biar)  of  that  assumed  to  exist  in  ci.ses  of  pure  epilepsy  and  pure 
QU^^raine,  conditions  which  also  occur  with  paroxysmal  explosion  but 
^hich  imply  a  continuous  subetratirm.  In  a  largo  percentage  of 
the  paroxysmal  tachycanlia  is  only  the  first  link  in  a  cliain  of 
processes  which  is  finally  fatal  fi*om  paralysis  nf  the  heart. 
As  iAcbycanlia,  though  it  shows  itself  in  the  heart,  is  usually  a 
of  the  nennus  system,  it  is  not  surprising  to  know  that  it 
often  in  connection  with  hysteria  and  neurasthenia,  and  that 
MI9  especially  frequent  under  the  use  of  agents  which  affect 
twrtes  of  the  heart,  alcohol,  tobacco,  etc.,  or  that  they  occur  in 
[iience  of  excesses  which  overstimulato  or  exhaust  the  nervous 
iiystem,  onanism,  sexual  excesses,  coitus  reservatus,  etc.  Moat 
pttlientB  have  reached  the  age  of  maturity.  Tachycardia  is  rare 
twenty,  and  children  are  almost  never  attacked.     The  increased 
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frequency  of  pulse,  which  is  sometimes  found  in  childhoo<1,  is  rftttwr 
the  expression  of  a  iiavor  U(x;turuus,  ex>ilep8y,  malaria,  or  some 
cause  which  is  obvious.  The  condition  results,  therefore.  iiR«t  fi^ 
quently  from  long-continued  overstrain  or  excessive  irritatioD,  ihe 
accumulat^^  effects  of  which  could  only  be  experience<l  in  iiii*i*lla 
life  (liosenfeld).  Then,  too,  the  aiTection  is  much  more  frequently 
the  male  sex. 

Tachycardia,  like  palpitation,  may  I'eault  from  a  direct  reflex  itr 
toxic  cause.  The  cuusiderati<ju  of  a  caHe  from  this  standj^oiut  ofu-tn 
leads  the  practitioner  to  a  correct  adaptation  of  therapy,  but,  in  the 
present  as  yet  confused  state  of  knowledge  of  the  complicatinl  ai^titm 
of  the  cardiac  nerves,  it  is  needless  to  state  that  such  a  separatinD 
is  not  always  possible.  It  must  be  admitted,  also,  that  in  mauv 
cases  the  action  of  these  causes  is  conjoint. 

Tachycardia  is  direct  when  it  develops  in  consequence  of  some 
disease  of  the  brain  or  spinal  cord,  or  some  affection  which  paralyzes 
the  vagus  or  stimulates  the  accelerators  at  the  origin,  in  the  courae, 
or  at  the  termination,  of  these  nerves.  Thua  Pepper  saw  tachycar- 
dia develop  suddenly  in  a  rapidly  fatal  case  of  myelitia.  llie  cord 
showed  on  autox)sy  numerous  small  hemorrhages. 

Eeilex  tachycardia  develops  from  disease  of  some  distant  organ. 
and  toxic  tachycardia  arises  in  cousefpieuce  of  the  action  uf  poisons. 
as  of  alcohol,  tobacco,  amyl  nitrite,  atropine,  or  other  drugs,  or  of  tox- 
ins which  poison  the  nerve  centres.  Most  canes  resolve  tbomHelvi*« 
finally  as  toxic,  inasmuch  as  the  prime  cause  of  even  sclerosis  or  of 
degeneration  of  the  neno  centres  (colls)  must  Im  ascribed  to  the 
effect  of  infections  (micro-organisms)  introduced,  it  may  be,  xnontbB 
or  yei^rs  liefore  the  tachycardia  devoloi^s.  A  former  mycoais  is 
assumed  to  l^e  the  fans  ti  orujo  of  these  cases.  Hence  where  a  caoae 
is  not  demonstrable  or  discoverable,  cryptogeuetic  is  in  all  caseB  a 
better  term  than  idiopathic  or  essential,  for  cases  assumed  to  be  essen- 
tial sometimes  turn  out  to  be  rettex,  or  to  ]>e  due  to  actual  organic 
disease  of  the  heart.  Thus  Lainu  reported  a  c^ise  of  paroxysmal 
tachycardia  which  he  had  considered  of  the  "essential'*  variety,  but 
in  which  the  tachycardia  disapiieared  after  the  ]mtient  had  t>aKsed  a 
few  calculi  i>er  urethram.  Kit* mperer  re|K>rted  attacks  of  paroxys- 
mal tachycardia  of  200  beats  in  the  minute  in  a  caae  of  dyspoata  in 
a  woman  with  marked  hyi>eracidity  of  the  gastric  juice,  and  Payne- 
Cotton  obsened  a  pulse  of  2112  beats  in  the  minute,  which  was 
reduced  to  the  normal  after  the  discharge  of  a  tapeworm — that  is,  the 
heart  gradually  returned  to  the  nonnal  under  the  nsti  tif  iligitalia. 
In  these  cases  there  was  no  record  of  the  si^e  of  the  heart  during  the 
attacks  or  previous  to  them,  so  that  it  was  impossible  to  diacem 
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Dature.     Most  caseR  of  reflex  tachycardia  depend  a|K>u 
AffectaoD  of  the  digestive  tract.     Fraentzel  proved  by  a  case  wbicli 
B  to  aatoi)8y  that  ]^»aros.symal  tacbycarclia  is  sometimes  a  symp- 
of  chronic  myocarditifi. 
Sgjt^ptonis, — The  attack  of  paroxysmal  tachycardia  seta  in,  as  a 
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nde,  suddenly,  uf.y  without  prodromes,  in  the  midst  of  apparent 
health.  The  heart  heating?  I'egnhirly,  (i0-8()  strokes  a  minute,  is  sud- 
denly increased  to  120,  140,  h^O,  or  more.  Tlie  increase  is  attended 
with,  sometimee  immediately  preceded  by,  a  sense  of  constriction  in 
the  cheat,  slight  vertigo,  or  distinct  malaise.  There  is  often  also  a 
beliiig  of  apprehension  and  anxiety,  though  never  to  the  degree  or 


1^.  so  — Paroiyiimiil  Tac^ycanJliL.    RBdlAl  pulw  duriDR  Interviito. 

characteristic  of  common  x>alpitatinn.  Sometimes  there  is 
[^  more  fretjuently  a  vague  sense  of  distress  or  a  feeling  of  oi>- 
(VBSBion,  in  the  precordial  ntgiou.  The  breathing  is  usually  slightly 
increaaed  to  20-24,  but  respiration  is  in  no  way  seriously  affected  or 

The  prominent  symptom  is  the  increase<l  frequency  of  the  pulse 


I 


tm.  <l  -tTmyuMU  Tftcfayoordia.     PulntkH)  at  the  jii|ruUr  vein  during  Uw  Attack .    (VftrUua.) 

vbich  has  given  the  name  to  tlie  condition.  In  many  cases  the  beat- 
ing of  the  pnlse  in  so  rHjiid  that  it  may  no  longer  l>e  counted  by  the 
fibi^^m  at  tho  wrist.  The  contractions  of  the  heart  are  so  frequent 
that  many  of  the  blo^nl  waves  fail  to  reach  the  radial  pulse.     Schott 
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fihowed  that  the  sphygmogram  may  appreciate  a  pulse  at  the  radial 
which  the  finger  can  no  louder  feel.  The  heart  is  then  said  to  flutter 
or  vibrate.  In  correspomlence  with  the  increase  in  frequency 
force  of  the  heart  in  reduced,  so  that  the  im])act  may  be  scarcely 
ceived  or  felt.  Under  this  rapid  action  the  difference  in  the  son: 
of  the  heart  may  be  no  longer  distinguished.  The  first  and  second 
sounds  are  alike.  Tho  pause  is  not  appreciated  at  all.  The  con 
tion  is  that  of  the  embryo  he^rt,  where  the  pulsations  resemble 
tick  of  a  watch.  In  cases  not  so  rapid  it  is  seen  that  the  sounds 
pure  and  clear.     There  is  no  evidence  of  valve  lesion. 

Other  than  the  rapid  pulsation,  the  heart  shows  no  sign  of  dis 
The  diameters  are  slightly  increased  during  the  attack,  and  the 
sounds  are  somewhat  accentuated  when  the  heart  beats  slow  enough 
to  recognize  them,  but  there  is  no  degeneration  of  muscle  and  no 
lesion  of  valve.  Theso  statements  apply  of  course  only  to  the  caaoB 
of  nervous  tachycardia  uncomplicated  by  organic  disease. 

The  general  evidence  of  stasis  from  defective  circulatiou  may 
manifest  in  enlargement  of  the  liver  and  h>i>erfemia  of  the  lungs, 
which  reveals  itself  in  ther^es  heard  over  the  postero-iuferior  asp 
of  the  chest.     The  insufficiejicy  of  the  heart  is  evidonce<1  also  in 
palhir  of  the  face,  slight  cyanosis  about  the  lips,  and  aniemia  of 
braiu,  which  in  some  cases  amounts  to  syncope. 

Tims  the  attack  continues,  it  may  be  for  but  five  to  ten  minu 
or  for  half  an  lujur  to  an  hour,  or  with  remissions  for  several  days. 
Bristowe  reported  a  cose  which  histed  continuously  for  five  weeks. 
It  ia  exactly  in  these  long-continued  cases  that  the  fFe<inency  of  the 
heart  is  increased  to  almost  iucak'ulable  frequency  (2C0-300). 

During  the  whole  period  of  attack  the  patient  is  for  the  most 
speechless  and  helpless.  He  is  unable  to  stand  up  or  lie  dovn,  but 
sits  dejected,  the  picture  of  silent  suffering.  It  will  be  remem- 
bered, of  course,  that  attacks  vary  in  every  degree  of  intensity  and 
duration. 

All  at  onc^  the  scene  changes.  The  color  returns  to  the  face  with 
an  aspect  of  increasing  comfort,  the  surface  becomes  warm  or  fiushe<l, 
tho  pulse  drops  sudtlonly  to  the  normal  grade  and  sometiroea  sinks 
below  it.  In  a  case  reported  by  Rosenfeld  the  heart  lieats  fell  s 
deuly  from  IW)  to  H(),  and  in  the  course  of  five  miuutes  to  .'52,  then 
40,  and  the  bradycardia  lasted  from  five  to  six  days,  as  if  the  h 
were  recovering  slowly  from  its  excessive  work.  The  ehauge 
annoiuiced  at  times  by  a  sudden  distention  of  the  large  arterien, 
by  the  inundation  of  a  tidal  wave,  followed  by  a  number  of  almost 
imperceptible  waves,  whennipou  the  heart  recovei-s  it*i  tone  and  the 
pulse  becomes  perfectly  regular.     A  more  or  less  profuse  discharge 
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of  urine  nnd  diaphoresis,  or  even  a  diarrhoea,  may  occur  during  the 
attack  or  ninrk  Hie  close.  In  some  canes  thei'e  is  vertigo,  in  others 
actual  vomiting,  in  still  otliers  the  attack  ends  with  sensations  of 
peculiar  character  in  the  chest,  wliirli  the  patient  often  recnj^iizes  as 
the  finishing  stroke.  The  individual  finds  himself  now  as  well  as 
before.  Nevertheless  lie  may  not  lio  said  to  be  in  i>erfect  health. 
The  substi'atam  upon  which  the  disease  is  built  remains.  This  con- 
dition may  simw  itself  in  a  series  of  li^ht  abortive  attacks,  or  as  a 
mere  neurastlienia,  or  there  may  be  other  evidence  of  disease  of  the 
brain  c»r  of  the  distaut  or^;an  which  has  excited  the  attack.  The 
individual  is  rather  in  the  condition  which  marks  the  intervals 
between  explosions  of  mif^rainc  or  epilepsy. 

The  attack  may  now  repeat  itself  at  any  time,  it  may  be  iu  the 
coni'se  of  the  same  day,  or  after  several  days  or  weeks  or  mouths. 
Roseirfeld  recorded  the  case  of  a  patient  who  had  apparently  entirely 
recovered,  but  suffered  another  attack  after  the  lapao  of  fifteen 
years. 

The  dittfjnosis  is  readily  established,  as  a  rule,  aud  the  interest  of 
the  case  turns  upon  the  nahire  or  the  cause  of  the  condition.  The 
tachycardia  must  occur  iu  paroxysms  to  constitute  the  distinct  affec- 
tion. The  attack  should  show  itHelf  in  the  midst  of  apparent  health, 
and  be  e.vcited  by  trivial  or  undemouKtrable  cause.  There  shtmid  bo 
absence  of  any  evidence  of  organic  diseaae  of  the  heart.  Stenosis 
at  the  mitral  valve  must  eHjiecially  be  excluded.  Attiicks  of  diarrhcpa, 
diuresis,  or  profuse  sweating  distinguish  a  purely  nervous  case. 

Irritation  of  the  sympathetic  excites  dilatation  of  the  pupil,  sepa- 
ration of  the  eyeliila,  prf)tmHion  of  the  bulb,  pallor,  and  reduction  of 
the  temperature  in  the  skin  of  tljo  face.  The  finding  al  these  symp- 
toms in  connection  with  tachycardia  refers  to  affection  of  the  sympa- 
thetic nerve  (Oppeuheiui). 

A  chief  distinction  between  a  case  of  tachycardia  from  dilatation 
of  the  heart  and  tachycardia  from  other  cause  rests  upon  the  fact 
that  the  dilated  heart,  in  pnroxysmal  attacks,  acts  irregularly,  whereas 
in  true  tachycardia  the  heart  acts  regulurly.  Cases  of  reHex  tachy- 
cardia are  distinguished  by  the  fact  that  they  are  preceded  by  no 
signs  of  primary  dilatation  of  the  lieart— that  is,  by  no  sinking  of  the 
blood  pressure — and  dilatation  of  tlie  heart  does  not  develop  secon- 
darily iu  these  cases  any  more  than  in  cases  of  tachycardia  produced 
by  anatomical  lesion  of  the  vagus  nerves.  The  increase  iu  the  pulse 
frequency  is  in  these  cases  but  comparatively  slight  (Martius). 

The  pulse  is  increased  in  the  highest  degree  in  cAses  of  acute  dila- 
tation of  the  heart.  The  tnchycardia  is  the  main  symptom  of  this 
affection.     Martius  maintains  that  the  term  parosysmal  tachycardia 
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should  be  abolisLii'd  altogether.  The  cause  of  acute  dilutution  of  tW 
heart  remaiua  obscure,  but  it  will  probably  find  its  enplauatiou  i& 
toxaemia.  The  subject  has  also  been  discusseil  in  the  sectkm  en 
Hyi>ertrophy  and  Dilatation. 

Fraeutzel  establishes   his  diagnosis  as  to  tlie  nerve  affected  tj 
fiwantlhni-i.     WTioro  the  fault  lies  with  the  accelerators  (sympatlu 
the  attack  is  cut  short  at  once  by  morphine;  where  the  fault  i*  wil 
the  vagus  by  coiupresfiiou  of  the  nerve  trunk  in  the  nock. 

The  prcHjmma  in  a  ])urely  nor\'ous  case  qu<Mid  vUam  in  not  ImdJ 
but  is  Lad  quoad  valetudhiem.     However  fre<]ucut  tht.'  actitju  of  thii 
heart,  however  profound  the  general  distress,  th(^  disease  aluiost  uevci 
takes  life.     It  is  a  matter  of  astouishmeut  tliat  the  heart  may  beat 
with  such  rapidity  so  long  without  destroying  itself.     And  iu  fac 
in  the  course  of  time  it  does  consume  itself,  but  patients  may 
many  years,  suflferiug  repeated  attficks  of  tachycardia,  in  a  conditi 
of  comparative  comfort,  and  a  fatal  termination  may    usually   l»e 
ascribed  to  complicating  or  causative  organic  disease.    NevertlieJi****, 
Bouveret  was  able  to  find  four  cases  of  sudden  death  from  heart  fail- 
ure in  the  course  of  an  attack.     If  three  animals  l)0  taken,  all  m 
neiirly  alike  as  ]>0Baible,  and  the  vagus  nerves  l>e  cut  in  one  so  that 
the  htsart  lieats  more  <|ui('kly,  and  iu  another  Htimuhit«Hl  so  that  the 
heart  l)eats  more  slowly,  and  the  animals  be  all  killixl  and  the  hearts 
exsecte<],  it  will  be  found  that  the  heart  which  beats  more  quickh 
|)eri8hes  the  soonest,  while  the  heart  which  beats  more  slowly  c 
lives  the  heart  which  had  not  been  experimented  upon  (Bruoto: 

So  long  as  the  arteries  are  filled,  n^tAvithstanding  the  tachycar- 
dia, the  case  is  not  grave,  but  when  tlie  heart's  contracUiiu  is  so 
rapid  i\b  to  cease  to  till  the  vessels,  with  evidence  of  cyanosis  and 
stasis,  the  case  assumes  gravity.  The  presence  of  pain  during  ths 
attack  indicates  a  complication  usually  with  angina  pectoris,  and 
greatly  aggravates  the  prognosis. 

The  prognosis  of  permanent  tachycjirdia  is  always  serious,  as  it 
indicates  iu  the  majority  of  cases  organic  disease  of  the  brain.  The 
tachycardia  may  l>e,  as  stated,  direct  evitlence  of  Orave^j*  tlisojtso, 
The  condition,  however  transitory,  is  never  trivial.  ^Tachycanlia 
can  never  Im*  looked  upon  as  a  favorable  sign,  as  it  signities  arrest  of 
the  heart's  action,  and  leaves  to  l>©  feared  the  development  of 
toms  of  weakness  and  exhaustion*'  (v.  Baach). 

Therapy  resolves  itself  into  treatment  of  the  attack  and  of  the   ' 
inten-al,  that  is,  into  the  attempt  to  cut  short  the  paroxysm  and  to 
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prrereDt  it  altogether.  In  the  attempt  to  aYuirt  the  paroxysm  avail  is 
nade  of  the  well-knowu  fact  that  compreBsion  or  irritation  of  the 
TBgns  will  retard  the  nctiou  of  the  heart.  The  FakeerH  of  I^dia,  it 
ii  sakl,  ciiti  seciu>f  iu  this  way  8uch  arrest  of  both  circulatiuu  nud 
respinition  aa  to  aimnlate  death  for  a  long  time.  A  mechanical  com- 
pression of  tlie  vagus  in  the  neck  succeeds  in  many  cases  iu  iirrestiDg 
the  tachycardia.  B  nsel  aud  Weidener  establlBheit  the  diaf^iiosis  of 
ft  cane  as  a  trausit^iry  i>are8i8  of  the  vagus  by  cuttiug  an  att^ick  short 
within  two  to  1a\e^  minutes  by  mechanical  irritation  of  the  vagus  in 
(he  Deck,  and  Czermak,  Bensen,  and  Priesendorfer  all  record  similar 
roooooB  with  the  same  procedure.  Nothuagel  reported  a  case  in 
vbieh  the  patient  succeeded  in  cutting  short  the  attack  by  a  pro- 
koged  and  deep  inspiration^  a  process  which  irritates  the  filaments 
of  the  vagus. 

Hoaenfeld  re|)orts  tliat  one  of  his  cases  made  the  accidental  obser- 
ration  that  the  attack  ceased  imniodiat-ely  after  a  deep  inspiration 
and  strong  and  marked  increase  of  intrathoracic  ])rossure.  Tliere- 
apon  ho  tried  this  proce<lure  iu  a  case  iu  which  the  paroxysm  had 
Ufited  a  f^uarter  of  an  hour,  and  descril^ed  it  in  detail  as  follows :  The 
ftatient,  a  lady,  laid  herself  horizontally  in  l>ed,  raised  the  head  a 
little,  and  pushed  the  feet  against  the  l>ed.  She  then  made  a  deep 
in-Hpiration  and  pressed  the  lungs  down  with  all  her  i>ower  by  forei- 
l»!o  chwure  of  the  glottis.  The  diaphragm  was  likewise  fixed  by 
•yjergetic  action  of  the  abdominal  walls;  the  arms  were  l>ent  at  the 
eHtow  and  pressed  against  the  chest  and  sides  of  the  thorax,  while 
contraction  of  the  in^ctoral  muscles  drew  the  chest  l>ackward.  Thus 
(be  contents  of  the  thoi-ax  were  fixed  in  every  direction,  from  al>ove, 
from  l»elow,  and  from  the  sides,  for  fifteen  or  twenty  or  more  seconds. 
The  immMliate  effect  of  this  pressure  was  an  inci-ease  in  the  pause 
of  the  heart,  a  momenOiry  still-stmd,  foll<iwed  by  two  or  three  strong 
and  slow  pulsations,  and  so  the  attack  wjls  ended. 

"During  pressure  the  fm-e  l>ecoiue8  bluish,  the  eyes  are  promi- 
nent, the  lips  and  nose  are  cyanotic.  But  so  aoon  as  the  pulse 
becomes  nonual,  the  usual  color  of  the  face  returns."  The  patient 
feels  stimewhat  wearied,  but  after  remaining  quiet  for  a  few  hours  is 
able  to  as9(nnie  lier  domestic  duties.  This  patient  subsequently  trie>d 
the  tiame  procedure  in  a  nuad>er  of  attacks  and  in  every  case  with 
the  same  snci'ess.  In  the  mean  time,  she  has  become  so  well 
acqnaiutetl  with  the  metliod  tliat  she  is  able  to  execute  it  in  a  sitting 
posture.  In  thr*^  other  cases  which  CAme  under  the  observation  of 
lllia  author  trial  was  made  of  the  same  mei'luinical  method.  **At 
fint  the  experiment  failed  on  account  of  the  awkwardness  of  the 
pattent,  but  now  it  succeeds  in  every  attack." 
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Scbott  a<linit;H  the  vulue  of  tJiia  treatment,  which  is  ouly  n  mnM- 
cation  of  massage  in  certain  cases,  but  maintains  that  it  cannot  applv 
to  all  cases,  espiecialJy  to  those  which  are  of  reticx  origin,  when*  the 
attack  can  be  broken  up  only  by  removal  of  the  cause. 

Wliore  the  action  of  the  heart  is  tumultuous,  it  may  Iw  Btillp<lbT 
the  application  of  cf»ld,  as  by  an  ice-bag  or  by  cold  comprHutt**. 
Where  the  attack  is  of  long  duration  the  patient  may  wear  the  bollov 
helmet  made  of  tin,  the  cavity  of  wliich  is  filled  with  <^i!d  water. 

Narcotics,  morphine,  and  atropine  as  a  rule,  Iiave  but  little  von- 
tml  over  the  paroxysms  of  tachycardia  (vagua  affection),  Uioujjh 
they  may  relieve  the  distress  for  a  time  by  blunting  the  sensatiottf. 
but  usually  at  some  cost  to  the  subsequent  comfort  of  the  patient. 
Amyl  nitrite  and  nitroglycerin  succeed  occasionally,  but  fail  in  rami 
CASea.     Digitalis  is  of  value  ouly  in  cases  of  organic  disease. 

In  the  treatment  of  the  interval  the  Iwst  resnlts  are  obtained  in 
cases  of  toxic  and  reflex  origin,  where  bad  habita  are  o^-eroome  or 
disease  of  distant  organs  can  be  cured.  Thus  new  attacks  mav  l»e 
prevented  by  i-egulation  of  the  diet,  avoidance  of  bodily  and  mentaL 
©specially  emotional,  strain,  correction  of  constipation,  rei>oeitio&  or 
curetting  of  a  displaced  or  diseased  uterus,  cure  of  gout,  etc. 

The  treatment  of  uenrastheTiia,  hysteria,  anaemia,  and  chlomaifi 
will,  when  necessary,  suggest  itself.  Finally,  in  a  purely  nervotus 
tachycjirdin  the  influence  of  "suggestion,"  which  is  often  ignonsl— 
though  thorouglily  utilized  by  the  charlaUin — will  be  brought  t<i  l)ear 
upon  the  appropriate  cJiso  by  tlie  scientitic  physician,  who  will  not 
hesitate  to  ransack  every  field  of  therapy  to  secure  relief. 


BRADYrABDU. 


Bradycardia  {i9pa9*\,  slow,  xapAia^  heart),  pulsus  tardus,  polsiu 
rams,  more  properly  araioc^ardia  ('V'a*''?,  rare)  or  oligocanlia  ('M^-^i-. 
few).  The  term  bradycardia,  meaning  only  a  slow  heart,  is  really  a 
misnomer,  as  it  refers  lit^i^rally  to  the  duration  of  an  individual  con- 
traction. A  real  bradycardia  is  representetl  in  the  pulsus  tardus  in 
obstruction  at  the  aortic  valve.  Araiocardia  or  oligocardia  wrmld 
l>etter  express  the  few  beats  in  the  minute  as  compared  with  the 
action  of  the  normal  heart. 

Slow  heart  and  slow  pulse  do  not  always  correspond.  In  esti- 
mating the  frequency  of  the  action  of  the  heart  by  tbe  pul»e  it  is 
necessary  to  distinguish  between  infrequent  and  incompetent  con- 
tractinns.  Laenuecsaid  long  ago:  **  Wec^n  distinguish  tw<i  kind^  of 
intermissions:  the  one  jvfi/,  cousistiug  in  an  uctiml  susptMision  «>f  tho 
heart's  contractions;  the  other /<t/«r,  depending  on  coutractioos  so 
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feeble  as  to  be  imperceptible  or  abuoet  imperceptible  to  the  touch  in 
the  arierieB." 

Tbft  pulse  is  slow  unturally  vritli  some  people,  tliat  is,  bradycar- 
dia may  be  phyHiological.  Tachycardia  iH  the  rule,  but  bradycardia 
has  been  found  as  an  exception  in  early  life,  as  early  as  at  the  age  of 
five  years.  If  there  is  any  anomaly  tachycardia  is  also  rather  tlu^ 
rule,  bat  brwlycardia  is  not  uncommon  in  old  age.  Dehio  attributes 
it  to  a  loss  of  vagus  inhibition,  to  correspond  with  the  lesseuiug  de- 
mands of  age.  Heller  mentions  two  people  whose  radial  arteries  did 
not  beat  oftener  than  24  to  30  times  a  minute,  and  Balfour  cites  from 
Boox  the  case  of  an  agriculturist  who  had  gone  through  his  military 
ice  without  difficulty,  who  never  had  an  attack  either  cardiac  or 

>bral,  and  was  in  the  best  of  health,  while  his  pidse  rate  was  never 
over  34  to  40  iter  minute,  and  even  a  run  of  several  minutes  never 
raised  it  higher  than  from  50  to  55,  and  that  only  for  a  few  seconds. 
Bzoadbeut  meutioueil  the  case  of  au  athletic  young  man  who  had  a 
of  36.  Conisart  said  that  the  pulse  of  Napoleon  Bonaparte 
ran  over  40,  even  during  the  excitement  of  a  battle.  Slow 
pafan  sometimes  runs  in  families  and  tJie  condition  is  compatible 
wiib  perfect  work  on  the  part  of  the  heai't.  Slow  action  of  the  heart 
ia  rather  the  rule  iu  individuals  of  tall  stature  aud  small  thorax.  A 
alow  pulse  often  goes  witli  deliberation  and  good  judgment. 

How  few  shall  bo  the  num1}er  of  l)eats  to  constitute  a  bradyc4»rdia? 
Moat  authorities  consider  anything  below  60  a  slow  pulse,  but  even 
with  an  acceptance  of  this  figure  as  fiual  it  is  astonishing  what  dif- 
ferences are  given  by  diflferent  observers.  Thus  llicgel  found  in 
7,567  observations  1,041  crises  of  bradycardia,  while  Grob,  in  3,578 
obeervations,  found  but  82  cases.  Authorities  generally  have  notic^ 
the  great  preponderance  of  men.  Biegel  found  but  half  as  many  men 
«B  women,  ftrob's  cases  were  all  in  men  except  four.  In  100  obser- 
Tations  Roseubach  found  4  eases  of  bradycardia,  aud  of  100  cases  of 
bradycardia  but  6  were  in  women.  This  author,  however,  considers 
as  bradjeardia,  without  reference  to  auy  fixed  number  of  beats,  all 
eaaea  io  which  Uie  ]>ulse  falls,  without  cause,  eight  ur  ton  beats  below 
the  natural  frecjuency. 

Bnulycanlia  may  Iw  permanent,  temporary  or  transitory,  or  jiar- 
nxysmaL 

Permanent  bradycardia  implies,  as  a  rule,  organic  disease,  usu- 
ally of  the  nervous  system  or  of  the  heart.  Retardation  of  the  action 
of  the  heart  to  50  and  less  per  minute  is  seeu  in  certain  diseases  of 
the  brain  and  cord  aud  iu  conditions  of  stupor,  in  the  entire  absence 
of  any  arteriosclerosis,  and  typically  in  arteriosclerosis  with  throm- 
botic occlusion  of  the  coronary  arteries. 
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Permanent  bradycardia  is  often  seen  in  the  oourse  of  chronio  dkk 
eases  of  the  spinal  cord,  myelitis,  pachymeniniLiitis,  cere-bro-sp 
meningitis,  and  after  injuries,  hemorrhage,  or  concussion.  B 
geona  have  long  since  recognized  that  fractures  of  the  cervical  wr- 
tebr®,  especially  of  the  fifth  or  sixth,  frequently  give  rise  to  «)ow 
pulse.  Gurlt  says  that  fractures  as  low  down  as  the  seventh  cerrical 
vertebra  may  have  this  result,  the  pulse  fjilling  as  low  as  t^vo.Ti  20 
IKir  minute,  and  Charcot  states  that  the  retardation  of  the  puhte  i» 
one  of  the  most  interesting  facts  of  the  symptomatology  of  cenical 
si>ina1  lesion.  Hutchinson  says  that  unless  injury  to  the  spine  is  is 
the  cervical  region,  no  infiuence  on  the  heart's  action  is  ever  observ«i 
(Balfour).  Diseases  of  the  brain  also,  meningitis,  hydrocepludoB. 
tumors,  and  abscesses,  which  make  direct  or  indirect  preasure  uptm 
the  coni,  may  exercise  the  same  influence  on  tlic  pulse.  Many  tinli- 
viduals  who  show  habitual  bradycardia  are  found  to  be  subjects  of 
6pile]»y  or  ])aralytio  dementia. 

Temporary  bradycardia  is  not  at  all  infrequent,  and  is  obaerv*""! 
in  the  course,  or  more  commonly  as  tlie  conse<|UGnce,  of  many  of  IL^- 
infections.     Thus  slow  pulse  is  frequently  found  after  typhoid  fevei 
and  di])htheriH,  pneumonia,  erysijielas,  and  rheumatism.     Brady 
cardia  is  found  in  about  twenty-five  per  cent,  of  puerperal  women- 
Moat  of  the  c-ases  obsen'ed  by  Biegel,  refen-etl  to  above,  resulUsl  froiO 
acute  fevers.     Baumgurtnor  reported  a  case  in  which  the  pulse  sanlC-^ 
to  25  late  in  the  course  of  diphtheria,  and  Prentiss  remarks  upon  th^ 
frecpiency  with  which  tlio  pulse  is  reduced  to  26  per  minute  afte*^ 
typhoid  fever.     A  slow  pulse  is  found,  as  a  I'ule,  in  connection  witl^ 
icterus,  especially  in  the  lighter  catarrhal  wisos.  and  a  slow,  full^   i 
hard  pulse  oft«*n  excites  the  first  suspicion  and  leads  up  to  tlie  reoog-^ 
nitinn  of  nriprhia.     AiTections  of  the  alimeutjiry  ciiual  ntnk  next  in   J 
frecinency  to  fevers  in  the  production  of  a  temporary  bradyc&nlia.    , 
A  slow  pnlse  is  distinctly  associated  with  (M}U8tipation,  and  the  slug- 
gishness and  trauiiuillity  of  the  pulse  stand  often  in  marked  <:ini- 
trast  to  the  violent  symptoms  of  occlusion  of  the  intestine.     Cold 
slows  the  action  of  the  heart,  and  at  4**  C.  it  stops  beating.     In  the 
"sleep  attacks"  of  hysteria  the  pulse  may  fall  to  45   per  miniU^ 
(Briquet).  ^M 

Paroxysmal  bradycanlia  must  occur,   as  the  name  implies,  in  ^ 
attacks  in  the  midst  of  i)erfect  or  apparent  health,  and  to  be  of  purely 
nervous  origin  the  attack  should  cease  more  or  less  suddenly  and 
repeat  itself  after  some  indefinite  lapse  of  time.     This  bradycardia  is 
often  an  effort  of  accommodati(m. 

Bradycardia  may  be  due  to  direct  reflex  or  toxic  caune,  Imt  the  l 
same  qualifications  apply  to  such  divisions  here  as  elsewb^re  in  tbo 
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study  of  the  neuroses,  in  that  in  so  many  cases  two  or  more  causes 
are  conjoined.  It  is  often  difficult  in  the  single  case  to  isolate  the 
predominant  cause. 

Most  of  the  cases  of  i>ermanent  bradycardia  are  due,  as  stated,  to 
organic  disease,  and  most  of  these  oases  act  directly  upon  the  nerve 
centres  or  trunks.  A  typical  example  of  bradycardia  of  brain  origin 
was  reported  by  Wreden  in  a  case  of  abscess  of  the  brain  which 
finally  perforated  externally.  The  patient,  a  soldier,  lay  all  the  time 
in  the  left  lateral  position,  crying  on  account  of  the  severe  headache. 
The  pulse  had  become  reduced  to  16  and  even  10  in  the  minute.  In 
epilepsy,  as  stated,  there  is  occasional  marked  reduction  of  the  pulse, 
usually  with  arhythmia.  Jacobi  reported  a  case  in  which  the  pulse 
fell  as  low  as  7  beats  per  minute. 

A  perfect  example  of  the  effect  of  pressure  upon  the  nerve  trunk 
was  furnished  by  Czermak,  who  was  able  to  arrest  his  own  heart  for 
several  beats  by  pressure  of  the  vagus  against  a  bony  outgrowth  from 
one  of  his  cervical  vertebrse;  Ooncato  observed  the  same  thing  once 
in  a  patient. 

Bradycardia  from  reflex  action  is  assumed  to  exist  in  cases  of 
affection  of  the  abdominal  organs.  An  important  role  is  played 
here,  however,  by  the  distention  of  vessels  with  increase  of  blood 
pressure,  which  throws  extra  work  upon  the  heart  and  leads  up  to 
hypertrophy  and  bradycardia.  Thus  Eisch  found  sometimes  con- 
siderable retardation  of  the  pulse  during  the  process  of  the  rest  cure 
with  over-feeding. 

Toxic  bradycardia  finds  its  best  illustration  in  the  action  of  une- 
mia,  icterus,  and  the  toxins  of  the  various  infections  (fevers).  An 
outside  illustration  is  found  in  the  exquisite  bradycardia  produced 
by  muscarine.  That  the  extreme  retardation  of  pulse  following  mus- 
carine, which  finally  stops  the  heart  in  diastole,  is  not  a  paralysis  is 
shown  by  the  fact  that  mechanical  irritation  will  excite  a  series  of 
contractions.  Cold-blooded  animals,  like  the  frog,  in  which  the  brain 
and  cord  still  preserve  their  functions,  continue  to  jump  about  and 
act  in  every  way  naturally  for  some  time  after  the  heart  has  entirely 
ceased  to  beat.  Atropine  is  a  perfect  antidote,  and  the  arrest  induced 
by  muscarine  can  be  quickly  relieved  by  the  use  of  it.  Lead  also  has 
a  singular  influence  in  retarding  the  action  of  the  heart,  and  most 
cases  of  saturnism  are  marked  by  a  slow  pulse.  Alcohol,  tea,  and 
coffee  exercise  this  effect  also  with  some  people.  The  action  of  the 
heart  becomes  slow  as  well  as  feeble  in  all  cases  of  nausea. 

Disease  of  the  heart  itself  j)roduces  or  is  attended  with  brady- 
cardia only  when  the  myocardium  is  involved.  Aside  from  aortic 
stenosis  where  the  bradycardia  is  the  direct  result  of  mechanical 
Vol.  IV  —27 
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obstruction,  vnlvular  lesions  seldom  show  a  slow  pulse,  and  diaeaBtr*     1 
of  the  myocurdiuin  are  attended  with   bradycardia  rath*?r  us  ibe 
exception  than  tl»e  rule.     Thus  (juuin  rei>ort8  of  fift>-oue  caaea  ol 
degeneration  of  the  heart  substance,  only  eight  in  which  the  pulse 
was  slow.     Occlusion  of  the  coronary  arteries  is  the  ruost  <*ouimon 
cause  of  bradycardia  in  so  far  as  the  comlition  is  depondont  njioti 
heart  disease.     Where  the  arteries  are  blocked  suddenly,  as  by  em- 
bolus or  thrombus,  the  i>ulse  is  reduced  at  once,  somrtimes  as  ]ow 
as  8  l)eat6  iu  the  uiiuute,  and  may  not  be  again  restore<l  to  Oh  naturftl 
frequency  even  up  to  the  time  of  death.     Moi-e  gnidnal  ocelnsinn,  aa  in 
a  more  insidious  process  of  thrombonis  or  progressive  encroa«-hm*M^ 
by  aneurvHm,  may   have  ultimately  the  same  effect.     Pcttus,  of  the 
U.  S.  Marine  Hospital  SorWce,  reported  the  case  of  a  fireman  ad- 
mitted to  the  hospital  affected  with  faiutiiig  him^IIh  and  Khortnees  c»£ 
breath.     Tlie  cardiac  rhythm  was  very  slow  but  regular,  numlx^ring  2-4: 
beats  to  the  minute.     This  bradycardia  continued  up  to  the  time  oC 
death,  thirty-two  days  after  admission.    Two  mouths  l)efore,  attacks  o£ 
8yncoj>e,  which  had  been  diagnosticated  as  epilepsy,  8ui>ervene»l  uih)*^^ 
any  unusual  exertion,  and  lasted  two  or  throe  minutes.     During  tL^ 
attack  on  the  day  of  admission  the  l)eats  fell  to  14  per  minute.     Th^ 
I)atieut  had  had  syphilis  seven  years  before.     Autopsy  rerealeti  at* 
enlargement  of  the  right  auricle  projecting  outward  from  the  righ^- 
sinns  of  Valsalva,  involving  the  orifice  of  the  right  coronary  artery^ 
which  was  complet^i^ly  blocked  by  a  laminated  blood  clot. 

An  explauatiou  of  the  action  of  occlusion  of  the  coronary  arteries 
is  found  in  irritiition  of  the  terminal  filaments  of  the  vagux  in  tbff^ 
heail.     Failure  of  nutrition  is  jirobably  the  more  correct  intorpreta-^ 
tion,  as  when  entirely  removed  from  the  body  and  diaconnectetl  witlt 
all  nerve  sujjply,  the  heart  beats  slower  and  slower  until  it  Bually 
ceaaea  altogether.     Even  then  it  may  be  rentored  to  movement  for  a 
time  by   mechanical  or  other  stimulation.      This  movement  also 
l>ecomes  more  and  more  sluggish,  until  finally  there  is  no  reapoiUBeto 
any  stinmlus. 

Retardation  in  the  action  of  the  heart  from  occlusion  of  the  cor^ 
onary  arteries  has  been  so  uniformly  observe<l.  as  the  result  of  expert 
meut,  as  to  have  led  to  the  erroneous  belirf  that  most  ciwea  of  brudy* 
cardia  depend  upon  this  cause,  and  the  influence  of  occlusion  of  the 
coronary  arteries  has  tlierefore  been  exaggerated.  Thus  Prentiss  r^ 
ported  the  case  of  a  man,  age<l  fifty-three,  having  a  pulse  ranging  from 
11  to  40  per  minute  for  over  two  years,  who  was  subject  to  frequent 
attacks  of  syncope.  No  disease  of  the  heart  or  other  organs  could  lie 
discovered,  and  the  diagnosis  was  generally  assumed  to  Ik*  a  comnai^ 
aclerosis.     In  the  later  stages  of  tlie  disease  the  patient  became  doli* 
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rions,  showing  the  mania  of  terror.  On  the  last  occasion  he  ran 
ftboat  the  housn  eiclaicuinK,  Murder!  Fire!  until  the  neighborhood 
vas  rouBed.  He  wan  indnt^ed  finally  to  lie  down,  when  his  wife  left 
ktiD  for  a  few  luoruf^uts,  and  on  returning  found  him  dead.  The 
uitn^kHV  by  Edes  showed  the  heart  normal.  Neither  the  aorta  nor 
lb©  oorouary  arteries  were  atheromatous.  The  recurrent  laryngeal 
betra  ahoweil  a  uum1»er  of  fusiform  eiilargementu  which  were  sup- 
pCMKecI  to  have  caui^ed  the  slow  pulse  and  the  other  symptoms,  as  one 
of  iiiem  waa  on  a  cord  going  downward  to  f(^rm  the  cesophageal 
plexii9,  while  others  were  on  the  lieud  of  the  recurrent  laryngeal  just 
li^ow  the  artery,  at  the  {K>iut  where  the  recurrent  laryngeal  giv€)8  off 
brjfcuchea  which  connect  with  the  cardiac  plexuses. 

Pericarditis  shows  bradycardia  at  times  from  increase  of  the 
pCuipfaeric  resistance,  which  retards  the  ;M.'tiou  of  the  heart,  or  from 
ptUAHure  of  the  exudation  upon  the  iuhibitory  fibres  at  their  entrance 
iQto  the  fiericardium  (Roseubach). 
I  Prentiss  aualyzed  all  the  cases  reported  in  the  library  of  the  Sur- 

^vC^Ocio-C}eneriLrH  ofBce  of  the  U.  S.  Army.  The  whole  number  was  89. 
^V^lftd Cannes  jissigued  were  stated  as  follows:  Disease  of  the  brain,  8 
■^••eee;  disease  or  injury  of  cervic4il  vertebrje,  11  wises;  epileptic con- 
Jn  '"'^Isiows,  7  crtsea ;  heart  disease.  9  cases ;  ossification  of  aortic  valves 
^ftid  coronary  arteries,  3  cases;  starvation  and  exiiaustiou,  loss  of  I'est, 
<^^'->tit»fc«cence,  3  cases;  lead  poison,  nervous  shock,  fover,  3  cases; 
!3  by  salt  fish,  1  case ;  cholera  morbus,  3  cases ;  acute  febrile  con- 
.  4  cases;  pericarditis,  2  cases;  cerebral  convulsions,  2  cases; 
tism,  1  case;  sunstroke,  1  case;  cause  not  given,  35  cases. 
slowest  pulse  recorded  wns  in  Case  7V>,  3  per  minute  for  several 
In  Case  53  it  fell  to  4  per  minute  for  four  minutes  during  an 
%terk  of  syncope,  and  once  it  did  not  l>eat  ftir  thirty-five  seconds, 
«id  again  for  twenty-five  seconds.  The  next  slowest  pulse  was  7  per 
inute,  in  Case  3fi.  In  Case  3  it  fell  to  9  jier  minute. 
It  is  evident  that  bradycai-dia  depends  in  the  main  uix>n  some 
^^tTjanic  disease.  It  is,  therefore,  much  less  fre*iuently  a  neui*osis 
^^tan  tachyc4ir<1ia.  It  is,  indeed,  a  question  if  the  causes  which  are 
<^^ii1Lh1  toxic  do  not  iu  all  canos  act  upon  the  muscle  protoplasm 
^Wlf.  The  retardation  which  occurs  in  cousecjuence  of  arrest  of  res- 
Iiixation.  as  in  liolding  the  breath,  is  cited  as  positive  proof  of  the 
ittfttMOce  of  irriUUion  of  the  vagus  and  justificAtion  of  the  consider- 
ation of  brad\cardia  as  a  neurosis.  But  even  this  simple  evidence 
idmitA  of  another  interpretation  in  the  slowing  of  the  muscular  con- 
knctionfl  under  defective  oxygeuatiou.  For  the  heart  becomes  ir- 
rngnUr  aa  well  as  alow,  arhythmic  as  well  as  retarded,  under  snsjteu- 
non  of  ba»athing.     The  heart  out  oi  the  lx>dy  l>eats  longest  in  pure 
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oxygen  and  stops  very  soon  in  an  atmosphere  of  chlorine  or  of  car- 
bonic dioxide. 

The  heart  struggling  under  the  action  of  poisons,  or  endeavoring  to 
adjust  its  action  to  various  demands,  is  much  more  apt  to  have  its 
beats  quickened  than  slowed ;  therefore  paroxysmal  bradycardia  is  not 
so  frequent  as  paroxysmal  tachycardia,  considering  as  a  true  brady- 
cardia only  those  cases  in  which  the  pulse  rate  is  reduced  to  60  and 
less. 

As  most  cases  of  bradycardia  depend  upon  organic  disease,  and 
the  slow  pulse  is  associated  with  other  more  obtrusive  signs,  we  shall 
consider  here  only  those  cases  in  which  the  bradycardia  bears  the 
aspect  of  a  more  or  less  pure  neurosis.  This  qualification  applies 
more  especially  to  paroxysmal  bradycardia,  where  the  attack,  as 
stated,  sets  in  more  or  less  suddenly  in  the  midst  of  apparent  health, 
and  lasting  an  indefinite  time,  associated  for  the  most  part  with  other 
nervous  symptoms,  disappears  in  the  same  way.  In  exceptional 
cases  the  attack  is  preceded  by  malaise  and  a  feeling  of  weariness  or 
exhaustion.  Not  infrequently  the  attack  begins  with  a  violent  pal- 
pitation, with  a  sense  of  oppression  and  constriction,  sometimes  with 
dyspnoea,  which  may  increase  to  suiFocation.  In  other  cases  there 
are  sensations  of  distress  on  the  part  of  the  stomach,  nausea,  retch- 
ing, vomiting,  with  subsequent  collapse.  In  ^\-a\^  cases  the  anxiety 
deepens  into  a  sense  of  impending  deatli.  The  extremities  l)ecome 
cold,  the  surface  is  covered  with  a  clammy  sweat.  Tlie  patient  falls 
into  convulsions  or  syncope.  In  lighter  cases  tliere  is  a  feeling  of  un- 
rest and  anxiety,  sometimes  attended  by  sensations  of  distress  in  the 
abdomen,  distention,  tormina,  and  tenesmus,  in  rarer  cases  by  dys- 
uria.  In  others  there  may  be  evidence  of  implication  of  the  ner\^es 
of  the  larynx,  shown  by  hoarseness,  aphonia,  or  stridulons  breathing. 
In  still  other  cases  the  attack  is  associated  distinctly  with  excruciat- 
ing and  agonizing  pain,  confined  to  the  region  of  the  heart  or  radi- 
ating thence  to  the  shoulder  and  the  arm.  These  cases  are  distinctly' 
complicated  with  or  produced  by  the  same  cause  as  angina  pectoris. 
The  relation  to  epilepsy  has  been  already  meution(Ml.  As  a  rule  the 
attack  itself  is  free  from  convulsions,  but  iu  some  cases  an  explosion 
of  epilepsy  occurs,  when  the  pulse  reaches  its  lowest  rate.  The 
epileptiform  attack  may  be  here  a  mere  coDsequeuce  of  anjemia  of 
the  brain,  but  in  many  cases  both  the  bradycardia  and  the  epilepsy 
are  due  to  a  common  cause,  that  is,  to  change  in  the  central  nervous 
system. 

Strubing  relates  the  history  of  a  case  of  his  own  iu  connection 
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with  fire  uf  Mosler.  The  case  of  StrubiiiK  was  iutereHtia^  na  it 
occurred  in  youth,  which  ia  rare.  A  boy,  aged  fifteen,  had  often 
Bofifered  dygpncea  after  etfort.  One  day,  after  he  had  taken  a  long 
run,  there  occurred  several  atbiokB  of  uucouseiouuoaa  with  vomiting. 
The  heart  dulness  was  uiai'kedly  increased,  extending  over  the  an- 
terii>r  axillary  line  up  to  the  right  bonier  of  the  st4Mnum.  The  heart 
beats  were  reduced  to  1(>  to  18  per  minute.  The  sounds  were  faint  and 
dull;  there  were  no  miinuurR.  In  the  course  of  several  subsequent 
attacks  the  pulne  ^ank  to  14  and  even  12  in  the  minute,  so  that  death 
was  expected.  But  iu  tlm  course  of  thriMi  weeks  the  iieart's  action 
increased  to  from  40  to  44  iiud  the  patient  was  free  of  all  difficulty. 
Hereupon  a  new  effiu't  brought  about  thu  same  coudititju,  which  after 
a  teiui)orary  inii>rovement  was  fuilowed  by  death  in  tlie  course  of  a 
year.  A  post-mortem  was  not  permitted.  In  this  case  rest  of  hody 
and  mind  increased  the  strength  of  ine  heart  without  iucreaHiug  its 
frequency,  but  the  increase  in  strength  was  attended  with  ct>nifort. 
As  soon  as  the  pulse  was  excited  by  psychical  disturbances  or  by 
fever,  disturbuu<'e  of  compensation  at  once  set  in.  Striibiiig  wains 
therefore  against  the  use  of  excitants  and  recognizes  the  value  of 
rest,  with  careful  gymnastics  later. 

The  pulse  itself  may  be  full  and  firm  with  the  heart  muscle  sound 
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and  strong,  or  faint  and  feeble  in  the  presence  of  degenerative 
change.  Fig.  22  shows  a  tracing  from  a  case  of  purely  nervous 
disturbance. 

The  diagnosis  ia  determined  by  the  evidence  furnished  by  the 
pnlse  alont^,  and  the  point  of  practical  interest  turns  upon  the  detec- 
tion of  the  cause.  It  may  Im  acccpt*>d  as  a  rule,  that  permanent 
bradycardia  when  at  all  pronounced  or  excessive  depends  upon 
organic  disease,  usually  of  the  brain  or  cord.  The  cause  of  tempo- 
rary bradycardia  may  be  discovered  in  the  histt>ry  of  the  case,  in 
some  previous  infection  (diphtheria),  iu  the  puerperium,  in  nicotine 
poisoning,  etc.  Most  cases  of  reflex  bradycardia  are  due  to  affection 
of  the  gaatro-int<^fltiiml  tract,  ospecirtlly  of  the  abdtuuinal  viscera. 

The  main  factor  iu  diagnosis  is  the  determination  whether  the 
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bradycardia  is  due  to  weakness  of  the  heart  muscle  or  to  disturbance 
of  innervation.  Where  the  muscle  is  weak  the  pulse  is  smalL 
Where  the  bradycardia  depends  upon  disturbance  of  respiration,  the 
pulse,  though  slow,  is  full  and  firm.  It  is  ''the  pulsus  tardus  with 
the  powerful  arterial  wave"  (Bosenbach).  The  bradycardia  of  the 
hysterical  attack  is  distinguished  from  the  pure  paroxysmal  brady- 
cardia by  the  lact  that  hysteria  has  forerunners  in  emotional  distur- 
bance, insomnia,  irritability,  dyspepsia,  etc.,  that  laughing  and  cry- 
ing seizures  occur  during  the  attack  and  in  the  intervals,  that  other 
evidence  of  hysteria  may  be  present,  and  that  the  increase  of  pulse 
previous  to  the  bradycardia  rarely  reaches  130  beats  per  minute. 
Moreover,  the  attack  never  ceases  so  suddenly  in  hysteria. 

Prognosis. 

In  a  general  way,  the  prognosis  of  bradycardia  is  more  unfavor- 
able than  that  of  tachycardia,  but  a  temporary  or  paroxysmal  brady- 
cardia, depending  by  no  means  of  necessity  upon  organic  disease, 
may  have  a  favorable  prognosis.  Bradycardia  from  the  infections  and 
during  convalescence  usually  disappears  in  the  course  of  a  few  weeks 
or  months.  The  bradycardia  of  the  puerperium  must  be  distinguished 
from  that  of  Bright's  disease,  which  has  a  more  unfavorable  prog- 
nosis. Any  associate  irregularity,  arhythmia,  aggravates  the  prog- 
nosis according  to  its  degree.  Any  diminution  in  the  force  of  the  heart 
makes  the  prognosis  more  grave,  as  it  soon  leads  up  to  the  signs  of 
anicuiia  of  the  brain,  cyanosis,  and  stasis.  The  i>rognosis  becomes 
much  more  unfavorable  when  the  bradycardia  is  associated  with  any 
disturbance,  especially  with  an  increased  freciuency  of  respiration, 
and  tJie  presence  of  rules  or  crepitus  in  the  lungs  makes  the  outlook 
very  bad.  Any  complication  with  organic  heart  disease  intensely 
aggravates  the  i)rogno8is.  Thus  a  marked  retardation  of  the  pulsa- 
tions of  the  heart  is  to  be  regarded  as  an  injurious  com]ilication 
in  insufficiency  of  the  aortic  valves  especially,  because  it  increases 
the  duration  of  the  diastole,  and  thus  favors  the  reflux  of  the  blood 
into  the  left  ventricle.  It  may  also  be  regarded  as  a  serious  compli- 
cation of  mitral  insufficiency,  as  the  rapidity  of  the  systole  contrib- 
utes essentially  to  the  fact  that  the  aortic  system  is  comparatively 
better  filled  than  the  left  auricle  (v.  Basch).  The  more  slow  the 
pulse  rate,  the  more  rare  are  murmurs  in  the  heart  or  vessels.  At  the 
rate  of  40  beats  accidental  murmurs  are  never  to  be  heard,  though 
there  may  be  a  splitting  of  the  first  sound  and  a  marked  accentuation 
of  the  second.  Most  weight  is  to  be  laid  upon  the  splitting  of  the 
first  sound,  as  when  pronounced  it  indicates  certain  weakness  of  the 
heart  muscle. 
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If  there  is  fever  and  if  the  fever  is  out  of  proportion  to  the  activity 
of  the  heart,  if  the  face  is  cynuotic,  or  if  the  body  is  covered  with 
■west,  if  the  mind  is  ohtunded,  or  if  there  is  delirinm,  the  proj^nosis 
tt  twy  bad.  A  retirdfitiou  of  the  pulso  in  severe  diabetes  is  usually 
ermoe<*led  with  nlbniuinuria  and  heart  weakness,  and  is  tlnis  an  ex- 

nufavonilile  si^n.     The  most  favora1)le  prognosis  is  offeretl 

of  poisouiug  by  nicotine. 

Tt'caimcnL 

Tlie  treatment  of  jiennauent  bradycardia  will  dei»end  altogetlier 
apon  the  cause,  whether  disease  of  the  brain  or  cord,  arteriosclero- 
Ata,  or  aneurysm. 

Reilex  bnidycnrdia  may  be  relieved  by  the  removal  of  some  dib- 
it affection  of  the  aUlominal  organs,  as  by  the  treatment  of  gastric 
"h  or  atonic  dyH|>epHia)  by  relief  of  constipation,  the  discharge 
of  intestinal  parasites,  etc.      Chronic  conditions  of  disease  of  the 
fthdomiual  and  pelvic  organs,  associated  esi^ecially  with   cousttpa- 
tioD  and  tlatnJence,  may  bo  further  relieved,  and  attacks  of  brady- 
cardia prevented  by  systematic  mansage  and  galvaniiuition  of  the  ab- 
doaunal  walls.     So  long  as  the  heart  feeds  the  brain  and  the  body 
by  the  force  of  its  contractions,  in  spite  of  their  infretpxency,  little 
ciemnuil  is  muile  for  tre^tniout.     But  so  soon  as  evidence  of  aiueniia 
of  the  brain  or  stasis  sni>ervenes,  that  is,  so  soon  as  the  pulse  becomes 
«xc5fiHHively  alow  or  weak,  resort  uiuut  be  had  to  stimulants.     Great 
carv».  however,  must  be  exercised  in  the  use  of  powerful  stimulants 
like  digitalis,  nitroglycerin,  strophauthus,  and  sparteine,  and  these 
«^iitdB  should  be  used  at  first  in  small  and   tentative  doses.     But 
'wbere  the  heart  failure  is  pronounced,  as  manifest  by  cedema  of  the 
loiign  or  cyanosis,  the  stronger  and  more  diffusible  heart  stimulants 
ZDOst  be  useil  at  once.     Thus  the  sodium  beuxoate  of  caffeine,   grs. 
iii,-T.,   may   lie  administered  every    hour    or  two.      This   remedy 
may  also  be  employed  in  solution  subcutineously,  or  resort  may  be 
hail  to  hvpodermic  injections  of  tlie  etlieieal  soUitiou   of  camphor 
(1-10).     An  attempt  may  be  made  to  stimulate  the  heart  with  alcohol, 
ially  in  the  form  <if  brandy.     A  cup  of  black  ccttree  conbiining  a 
ipoonfnl  or  two  of  brandy  is  a  powerful  stimulant  to  the  heart. 
An  attack  of  paroxysmal  bradvcanlia  may  sometimes  l>e  cut  short 
br  the  relief  of   flatulence,  l3  by   the   ingestion  of  the  oil   of  tur- 
paotiae,  gtt-  x.-xv.  in  a  wineglass  of  milk,  or  by  a  teasj>ftoufal  to  a 
tableapoonful  of  the  milk  of  asafcetida,  or  a  teaspoonful  or  two  of 
the  tincture  of  valerian,  nr  snlplniric  ether,  gtt.  xx.-xxx.,  or  half  a 
teaspoonful  to  a  teaspoonful  of  Hoffmann's  anodyne. 

Finally',  aj>]>eal  may  Ih3  made  to  morphine,  which  is  of  especial 
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value  in  quieting  associate  neiTous  distress  and  anxiety.  Morphine 
is,  therefore,  particularly  adapted  to  the  purely  nervous  cases  of 
reflex  or  paroxysmal  bradycardia.  It  should  be  used  with  much 
caution  in  cases  of  organic  disease  and  in  the  presence  of  heart  fail- 
ure, and  great  care  must  be  taken  not  to  give  it  in  exiremiay  that  the 
drug  be  not  blamed  for  the  death.  Sometimes  the  extract  of  Indian 
hemp  exercises  a  very  favorable  effect. 

The  action  of  atropine  in  so  quickly  neutralizing  the  effect  of 
depressing  heart  poisons  may  justify  the  use  of  this  remedy  in  ten- 
tative dose.  Atropine,  gtt.  iii.-v.  of  the  one-grain  to  the  one-ounce 
solution,  may  be  given  with  or  without  morphine. 

During  the  attack  the  extremities  must  be  kept  warm.  Some- 
times antemia  of  the  brain  is  prevented  by  laying  the  head  low,  and 
sometimes  it  is  prevented  by  bandaging  the  extremities,  a  process 
which  also  retains  heat. 

During  the  interval  between  attacks,  the  heart  and  the  nervous 
system  may  be  braced  by  the  systematic  use  of  strychnine,  and  espe- 
cially by  baths  and  by  judicious  gradation  of  exercise  in  the  open  air. 

Arhythmu. 

Arhythmia  (written  also  arrhythmia;  from  «,  priv.  and  f^odfio^^ 
rhythm),  pulsus  irregularis,  insequalis,  is  a  disturbance  in  the  reg- 
ularity or  rhythm  of  the  action  of  the  heart.  The  neuroses  hither- 
to described  have  had  reference  to  disturbance  of  the  frequency 
(tachycardia,  bradycardia)  or  force  (neurasthenia,  palpitation)  of 
the  action  of  the  heart,  but  abnormalities  may  occur  also  in  the 
succession  of  the  heart  beats,  which  may  be,  as  afaited,  irregular 
or  unequal.  These  conditions  of  very  varied  character  may  be  de- 
scribed under  the  term  arhythmia.  Tlie  heart  in  its  work  must 
propel  the  blood  against  the  resistance  of  a  constant  pressure  of 
blood  in  the  vessels.  This  work  is  estimated  at  one  hundred  and 
twenty-four  foot-tons  in  twenty -four  hours  (Houghton),  the  work  of 
the  left  ventricle  being  about  three  times  as  great  as  tbat  of  the  right. 
As  the  heart  must  be  continually  filled  and  eini)tie(l,  the  work  must 
be  done  saltaiim,  and  this  result  is  secured  by  rhythmical  contrac- 
tion. The  rhythmical  motion  begins  in  the  auricles  at  the  orifice  of 
the  emptying  veins,  and  is  propagated  by  means  of  directly  connect- 
ing fibres  which  pass  from  tlie  auricle  to  the  ventricle,  by  undulatory 
movement,  to  the  ventricles.  The  pause  between  the  contraction  of 
the  auricles  and  the  ventricles  is  therefore  apparent  and  not  real. 
"With  65  pulsations  to  the  minute,  auricular  contraction  occupies 
0.177  second,  ventricular  0.84  second,  the  diastole  0.4  second;  but 
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with  very  rapid  pulsations  the  ventricular  Bystole  cx^upies  only 
0,199  second  (Landois).  In  a  heart  which  is  beating  very  rapidly 
all  these  periods  of  time  are  shortened,  but  the  shortening  occurs 
mainly  at  the  expensi^  of  the  diastole  (Donders,  Chauveau,  Burdon 
Siiuderson).  The  disturbance  in  the  rhythmic  motion  of  the  auricles 
and  of  the  veutricleH  may  be  studied  in  the  act  of  dirtsolution,  when 
it  is  seen  that  the  auricles  continue  to  contract  a  short  time  after  the 
ventricles  have  cefised.  Ah  the  heart  beats  more  slowly,  there  is  a 
marked  interval  between  the  auricular  and  ventricular  contraction, 
and  in  many  animals  tlu?re  will  Im  two  or  three  auricular  systoles  to 
one  ventriciilar  (Thompson), 

The  heart  entirely  dif[)rived  of  bhjod  will  still  buut  rhythmically 
outride  of  the  body,  but  ligation  of  one  coronary  artery  in  a  dog  will, 
in  two  minutes,  cause  the  regular  cardiac  cimtractious  to  give  place 
to  fibrillar  twitt-liing^  and  that  ventricle  is  first  and  chiefly  affected 
whose  coronary  has  been  ligated  (8«ie). 

The  cerebro-spinal  system  has  most  to  do  with  the  regulation  of 
the  force  and  freiiuency  of  the  heart's  action,  but  the  regulation  of 
the  rhythm  sbimls  in  closer  relation  tt>  the  sympathetic  noiTous  sys- 
tem, and  especially  to  tlie  ganglia  in  the  substance  of  the  heart.  The 
experiments  of  Wooldridgo  dt^moustvab^d  the  Honsitive  nature  of  the 
nerves  which  constitute  the  [ilcxus  at  the  bull).  Irritation  of  the 
central  trunk  of  the  ventricuhir  nerves,  which  failed  to  excite  motion, 
^produces  changes  in  the  fi*equency  of  the  pulse,  alterations  of  pulsa- 
'tion  in  the  arterial  system.  The  rhythmic  motion  of  the  heart  is 
due,  as  stated,  to  automatism  of  the  heart  muscle  itself,  and  not  to 
automatic  action  of  the  nerve  apparatus.  The  ganglia  have  to  do 
with  regulation  of  the  heart  only  indirectly  by  the  jierception  of  im- 
pressions in  the  sphere  of  sensatifm. 

Ample  i>rovision  is  made  for  the  nutrition  of  the  heai-t  ganglia. 
They  rest  at  [jhti-es  where  there  exist  numenmH  auastomoHCS  l>etwoen 
the  terminations  of  the  coronary  vessels  and  branches  of  the  anterior 
and  posterior  media,stinal  arteries.  The  heart  ganglia  ar*v  therefore 
not  nourished  exclusively  by  branches  of  the  arteries  of  the  heart. 
Every  ganglion  is  surnmuded  by  a  thick  network  of  small  blood-ves- 
sels, and  numerous  branches  penetrate  into  its  interior.  Thus  the 
heart  ganglia  are  in  no  sense  d*^grmled  by  being  denied  the  oflice  of 
presiding  over  the  motion  of  the  heart;  they  have  the  higher  one  of 
perceiving  the  first  iufiuence  of  failing  nutrition  or  toxic  impression. 

Notwithstiiuding  its  continutuis  work  in  supplying  the  varying 
wants  of  the  body,  the  rhythm  of  the  heart  is  so  regular  as  to  have 
at  all  times  excited  admiration.  But  very  close  examination  will 
often   detect  variations  which  are  not  otherwise  apparent.     From 
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the  inveatigatioxiB  of  Husler,  in  one  hundred  persons,  healthy,  sick, 
and  convalescent,  made  with  every  precniitiou,  it  was  seen  that  the 
regularity  of  the  pulse  rhythm  is  only  relative.     The  liealthy  heari.] 
shows  in  its  rhythm  remarkable  difi'erences  which  cannot  be  exi)lained 


Flo.  SS.~Konn«l  rtik«*  Curve  showlnc  ihc  Klcvnllon  of  HyNtoUc  ImpiilM'  niiil  Hie  Arterial  HecoU. 

lit  the  present  time.  These  differences  are  so  great  as  to  leave  no 
limit  for  a  physiological  jmlse  rhythm.  It  is  ji  cmious  fact,  how- 
ever, that  aside  from  these  variations  in  health  there  is  a  remarkable 
tendency  to  the  presen'ation  of  rhythm,  as  even  grave  diseases  have 
usually  uo  influence  in  disturbing  the  rhythm  of  the  valve  apparatus. 
Husler  found  that  for  the  production  of  arhythmia  there  must  be 


Fro.  24.— PuLw?  lutermlttfiit  Evpry  Sirvenlh  Beat.    (Tnnd.  > 

present  some  as  yet  unknown  tosin  which  distinctly  disturbs  the 
mechanism  of  the  heart's  action.  The  rhythm  of  the  heart  is 
naturally  changed  in  some  people,  and  slight  deviations  are  not 
incorapjitible  with  regular  work.  Thus  a  certain  degree  of  arhyth- 
mia may  be  normal,  These  irregularities  are  noticed  more  fre- 
quently in  chiklhood  and    then  more   especially    in  Bleej).     Undei 
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bodily  excitement  or  the  presence  of  fever  with  increjise  of  fre- 
<iuency,  the  irreg^alarity  disappears.  Any  irregularity  of  this  kind 
in  adults  which  disappears  entirely  under  bodily  or  mental  excit4^- 
ment  has  uo  pathological  significance.     But  any  irregularity  which 
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is  increa^  by  excitement,  or  any  marked  irregularity  at  any  time, 
especially  if  associated  with  any  kind  of  diatreHH  ur  pain,  is  always 
a  sign  of  gravity. 

Arhythmia,  as  will  be  seen,  may  1k»  of  l>otIi   mnaonlar  and  ner- 
vous origin.     Groat  stress  is  usually  laid  Ufxjn  arh  vtbmia  as  evidentie 


Fig  'JiV— PuUub  DlKoniinus  Alt«ruans,    (XidiliorsL) 

of  myocarditis.  It  is  interesting  to  know  that  the  rhythm  of  the 
heart  may  remain  normal  even  with  severe  disease  of  the  heart  mus- 
cle, and  that  even  u  long-coutinuod  irregidar  i>ulse  may  be  indepen- 
dent of  myocarditis,  and  may  bo,  as  stated,  especially  in  young  per- 
sons, a  condition  without  any  special  gravity. 

The  most  distinct  irregularity  is  the  loss  of  a  beat,  which  is  dis- 
tinguished as  an  intermitteuee.  In  caseH  of  iutennitteuce  of  the 
pnlse,  it  is  necessary  to  ascertain  whether  it  bo  real  or  false,  that  is, 
whether  it  is  an  expression  of  nn  inHiiflicienry  or  of  a  real  ventricular 
halt.     Any  doubt  is  determined  by  direct  auscultation  of  the  heart. 


Fio  '??.— Forma  of  Arhythmta.    <Tothenrtll.) 

Hochhana  and  Quincke  speak  of  what  they  call  "frustrate  con- 
tractions" M'liich  show  themselves  in  a  certain  rhythm  ;  for  instance, 
the  second,  third,  even  up  to  tliH  ieuih  or  fifteenth,  coutrac'jfcion  may 
be  frustrated.  In  other  cases  two  such  fruntnited  contractions  occur 
sucoessivply  or  they  may  bf>  irrogular  fur  a  long  time  and  then  show 
themselves  in  rapid  succession. 
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According  to  the  subjective  statements  of  putients,  this  symxjtom 
shows  itself  quite  frequently  in  the  very  first  stages  of  heart  weak- 
ness in  middle  life  and  in  more  advanced  age.  It  is  probable  also 
that  such  frustrate  contractions  may  occur  now  and  then  in  the  per- 
fectly healthy  heart  under  pure  nervous  disturbance.  They  have, 
therefore,  no  really  definite  meaning  in  prognosiH. 

Sometimes  intermittence  is  incomplete.  The  action  of  the  heart 
is  distinguished  by  successions  of  strong  and  weak  beats.  When 
strong  and  weak  beats  alternate  regularly  with  each  other  the  condi- 
tion is  distinguished  as  the  jjuIsus  alternans.  The  rhythm  is  more 
distinctly  disturbed  when  the  successive  strokes  are  closer  or  farther 
apart,  or  when  the  pause  or  interval  between  the  ntrokes  is  longer. 
Two  strokes  in  quick  succession,  followed  by  a  longer  pause,  consti- 
tute what  is  called  the  pulsus  bigemiuus.  Three  quick  strokes  with 
a  longer  pause  constitute  tlie  pulsus  trigeminus.  Combinations  of 
these  conditions  may  occur,  as  in  the  case  of  the  pulsus  bigeminua 
alternans,  which  consists  of  two  contractions  in  quick  succession, 
one  being  stronger  than  the  other,  followed  by  an  abnormal  pause. 

Where  the  irregularity  of  the  heart  is  always  the  same,  that  is, 
where  a  distinct  method  is  observed,  the  condition  is  known  as  allor- 
rhythmia  («^^"9,  another).  In  this  condition  a  csrtain  regularity 
can  be  detected  in  the  apparent  irregularity.  It  is  only  in  the 
absence  of  any  such  method,  or  where  the  regularity  is  entirely 
anomnlous,  that  a  pure  arhythmia  may  be  said  to  exist.  AVlieu,  in 
addition  to  this  state,  the  heart's  action  is  tumultuous,  tlie  condition 
is  known  as  a  delirium  cordis;  or  when  the  heart,  besides  being 
arhythmic,  is  rapid  and  weak  and  shows  in  its  contractions  only  a 
series  of  vibrations,  the  condition  is  called  a  delirium  or  tremor 
cordis. 

The  pulsus  paradoxus  is  not  so  much  a  disturbance  in  the  action 
of  the  heart  as  of  the  pulse.  In  this  condition  the  j^ulse  instead  of 
becoming  stronger  becomes  weaker  during  inspiration.  The  rhythm 
of  the  heart  may  be  in  no  way  disturbed,  but  the  contraction  is  too 
feeble  to  propel  the  blood  with  sufiicieut  force  through  tlie  vessels  of 
the  thorax,  the  distention  of  which  by  inspiration  interrupts,  i.e.^ 
holds  back,  or  arrests  the  blood  wave. 

Arhytbmia  may  be  due  to  direct,  reflex,  or  toxic  cause,  sometimes 
to  the  combined  operation  of  any  two  of  these  causes. 

Under  the  iJlrect  cattses  are  included  all  the  diseases  of  tlie  brain 
and  spinal  cord  which  may  directly  or  indirectly  afl'ect  the  accele- 
rator or  pneumogastric  nerves.  Meningitis  in  its  various  forms  often 
thus  shows  a  typical  arhythmia.  Pressure  upon  these  nerves  in  their 
course  may  also  have  the  same  result,  so  that  arhythmia  often  exists 
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in  ronnection  with  neuraRtlienia,  pulpiiation,  tachycardia,  hradyoar- 
dia,  and  angina  i>ectoiiH,  and  the  oiiust?s  which  produce  any  of  these 
afft*('tif)ns  tnny  opiirati^  ii1h(i  tn  j»rndn<'0  iirlivthmia.  Noiiphisms  in  the 
neck  or  in  the  mediastinum,  h\i»crjilii.siu*  of  tlie  tliymua  or  of  the 
thyroid,  auenryHin  of  the  baHilar  arti^ry  or  iif  the  aorta,  may  act  in 
this  way. 

Among  tlie  direct  cuuseH  may  lie  inchided  also  aifections  of  the 
heart,  which  interfere  with  its  action  (peri- and  endocarditis,  niyocttr- 
ditis,  valve  lesiouH,  atheroma,  etc.),  and  of  the  bhtod-ves-selH  (arteri(v 
Rclen^sis),  which  thri>w  extni  work  upr»u  tlie  lieartand  thtw  derange  the 
circulation;  fimiUy  conditions  of  the  blood  itself,  especially  impov- 
erishments and  degradatiniiH^  ana?mia  (hemorrhage),  chlorosis,  leu- 
cocythannia,  wltirh  markedly  iiiti-rfcn?  with  the  nutritii^n  of  the  heart. 
External  pressure  upon  the  lieart  causes  it  to  beat  more  vigorously  or 
elicits  distinct  arhythniia.  Thus  a  dtstemUnl  stomach  in  flatulent 
dy8j>epsia  may  make  pn*Hsine  upon  thn  heart  to  HU<'h  a  degree  as  to 
lead  to  collapse  and  syncope.     Arhy  thmia  always  occurs  before  death, 


TiQ.  as.— Aote-uiorteui  iVntgouMi)  Pubw*. 

and  the  physician  bases  his  estimate  of  the  duration  of  life  at  the 
close  on  the  irregularity  and  inequality  as  well  as  ou  the  frequency 
and  feebleness  of  tlio  imlse. 

Reflf'X  canat'H  are  the  diseases  of  distant  organs,  especially  of  the 
abdonnnal  organs.  Thus  the  heart  may  be  rendered  weak  or  its 
movements  be  absolutely  arrested  by  blows  on  the  stomach,  opei*a- 
tions  on  the  uterus,  etc.  Brown-Rcipiard,  in  his  experiments,  saw 
arrest  of  the  heart  after  removal  of  the  semilunar  ganglia,  but  if 
the  vagus  had  been  previously  cut  this  arrest  did  not  occur.  Lan- 
cereaux  noticed  especially  the  influence  of  injuries  in  producing  sud- 
den death  by  reflex  arrest  of  the  action  of  the  Fieiirt,  and  (4o1k  reported 
eight  cases  of  laparotomy  in  which,  after  operation,  irritation  of  the 
intestine  ami  of  the  internal  pelvic  organs  exercised  a  reflex  iidiibition 
on  the  activity  of  the  heart,  and  chiefly  on  the  respiration.  Sustained 
chloroform  narcosis  inhibits  the  reflex  effect  of  operations  in  the 
abdomen  upon  the  heart  and  respiration  to  some  extent.  The  reflex 
irritability  of  the  nerves  of  the  heart  and  respiration  is  different  in 
different  individuals,  but  a  weak  mechanical  irritation  sutEces  to  let 
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loose  an  inhibitory  reflex.  In  accord  with  what  is  known  of  the 
changes  in  nerve  cells  in  exhaustion  it  is  noticed  that  the  effect  is 
produced  easier  when  the  irritation  is  frequently  repeated.  Pain 
from  any  cause,  no  matter  how  or  where  produced,  may  derange  the 
rhythm  of  the  heart  or  even  actually  arrest  its  movements.  Thus 
arhythmia  is  nearly  always  observed  in  association  with  the  excruci- 
ating pains  attending  the  passage  of  gall  and  kidney  stones,  and 
sometimes  with  the  terrible  torture  of  angina  pectoris. 

The  toxic  catates  may  act  upon  either  the  heart  muscle  or  the  heart 
nerves.  Infections  in  fulminating  form  (scarlatina,  cerebro-spinal 
meningitis,  cerebral  rheumatism),  which  destroy  life  in  the  course  of 
a  few  hours  or  days,  act  by  poisoning  the  heart  muscle ;  the  toxins 
of  other  infections  (diphtheria,  pneumonia)  show  their  effect  later 
in  paralyzing  the  heart  muscle. 

Typical  arhythmia  is  produced  by  the  action  of  the  heart  poisons, 
especially  by  muscarine.  After  the  administration  of  muscarine,  there 
occurs,  as  stated  previously,  a  marked  retardation  in  the  action  of 
the  heart.  This  period  may  last  many  minutes,  and  upon  it  super- 
venes a  second  period  during  which  the  heaii  beats  irregularly  and 
the  pulse  is  arhy thmic.  v.  Basch  attributes  the  period  of  arhythmia  to 
the  combat  with  each  other  of  two  influences,  one  of  which  endeavors 
to  retard  the  action  of  the  heart,  the  other  to  increase  it.  During 
the  flrst  part  of  the  effect  of  muscarine  the  first  influence  predomi- 
nates. Irritation  of  the  accelerator  in  the  stage  of  arhythmia  checks 
it  and  restores  the  normal  rhythm.  Tbnt  the  excito-motor  tibres 
resist  paralysis  longer  than  the  inhibitory  vagus  libres  is  a  fact 
which  has  been  demonstrated  by  Truhart  and  Schiuiedeberg  in  ex- 
periments on  frogs,  in  which  after  removal  of  the  inhibitory  influence 
of  the  vagus,  a  rapid  increase  in  the  action  of  the  heart  Mas  induced 
by  long  electrization  of  the  iieripheric  vagi.  Strophantlius,  digitalis, 
chloral  hydrate,  aconite,  veratrum  viride,  may  all  act  in  the  same 
way  as  heart  poisons.  Alcohol  in  long-continued  action  produces 
arhythmia  through  organic  disease  and  exlmustiou,  but  tobacco  exer- 
cises its  influence  more  directly.  Nicotine  in  very  small  dose  at  first 
retards  the  action  of  the  heart  (Truhart,  Scliniiedeberg)  and  in  slight 
degree  increases  its  force  ^See).  In  larger  cpiantity  it  may  lead  to 
arrest  in  diastole.  After  a  certain  period,  which  is  very  short  when 
large  doses  have  been  given,  the  heart's  action  is  increased  in  fre- 
quency and  then  again  retarded,  whereupon  it  becomes  irregular  and 
interrupted,  and  finally  so  feeble  as  to  be  scarcely  ]>ercei)tible.  The 
retardation  of  the  pulse  frequency  may  not  be  referred  to  central  influ- 
ences because  it  occurs  after  previous  section  of  the  vagus.  It  must 
depend  upon  irritation  of  the  peripheric  vagus  filaments  in  the  heart 
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or  upon  the  heart  muscle  itself.  This  view  is  confirmed  hv  the  fact 
that  after  the  injection  of  curare  (Koseuth/il)  or  atropine  (Schmiede- 
berg),  ageuta  which  paralyxe  the  terminal  filameuts  of  the  va^us  in 
the  heart,  retardation  of  the  pulae  docs  not  follow  small  dosea  of 
nicotine  (Dorubluth).  De  Caisne  found  aniou^  oi^'hty-eij^ht  Huiokers 
whom  he  examiuod  intermittent  action  of  the  heart  twenty-four  times. 
RiclianlHr)u  maiutaiufl  that  any  intermittent  action  of  the  pulse  ib 
intensilied  by  tlie  use  of  tobacco,  and  LieltfirnieiHter  coninieuts  upon 
the  fact  that  an  intermittent  action  having  been  once  produced  by 
excessive  smoking  is  liable  to  recur  after  the  use  of  only  one  or  two 
oigarB  a  day. 

Symptoms. 

The  symptom  which  gives  the  name  to  the  condition  is  the  distur- 
bance in  the  regular  rhythm  of  the  jmlse,  which  may  present  itself, 
as  stated,  as  irregularities  in  force,  s])ace,  and  time.  Many  cases 
can  be  distinguished  as  true  allon'hythnna,  where  the  pulse  intermits 
every  sixtli,  tenth,  or  twelfth  beat.  The  interru]>tiou  or  irregularity 
is  for  the  most  jjart  unol)served  by  the  patient,  whose  attention  is 
usually  called  to  it  fi»r  the  first  time  by  the  physician.  Sometimes 
these  intermissions  are  obsen'ed  only  when  provoked  by  a  definite 
exciting  cause,  as  by  the  use  of  alcohol  or  tobacco,  more  especially 
by  the  ingestion  of  heavy  meals,  after  a  <lose  of  chloral,  or  in  the 
course  of  the  use  of  digitalis,  though  more  frequently  an  intermit- 
tenoe  is  made  to  disappear  under  digitalis.  Sometimes  the  intermis* 
sion  or  interruption  is  attended  with  a  disagreeable  sensation  of 
which  the  patient  is  conscious.  Where  a  number  of  beats  are  lost 
the  patient  experiences  a  condition  of  anxiety,  which  may  border 
upon  the  unspeakable  terrors  of  an  angina.  Romberg  relates  the 
case  of  a  man,  aged  thirty -six,  in  whom  there  was  a  complete  inter- 
mission of  five  or  six  beats.  "  The  aspect  of  the  patient  showed  that 
something  dreadful  was  going  on  within  him.  He  sat  as  if  thunder- 
stnick  (attonitus),  speechless,  motionless,  his  eyes  wide  open,  his 
consciousness  unimpaired,"  The  attack,  which  was  caused  by  some 
emotional  disturbance,  was  prectnltxl  by  a  presentiment,  and  was 
attended  by  violent  pain  in  both  sides  of  the  thorax  wliich  extended 
to  til  e  nape  of  tlio  neck  and  the  head.  After  consultation  with  Skoda 
and  Rokitausky,  a  diagnosis  of  tumor  of  the  cardiac  nerves  was 
established.  The  att^icka  increased  in  severity  and  the  patient  finally 
died  in  stupor.  It  was  found  upon  post-mortem  that  the  cardiacus 
magnus  nerve  was  woven  into  a  black  knot  the  size  of  a  hazelnut;  the 
left  vagus  wjts  involved  in  an  underlying  nodulated  dark-blue  lym- 
phatic gland,  the  phrenic  nerve  was  also  embraced  in  a  diseased 
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gland.  Irritation  of  the  inhibitory  fibres  of  the  vagus  was  the  cause 
of  the  long  intermission.  In  other  cases  the  arhythmia  occurs  in  con- 
nection with  the  tumultuous  contractions  of  palpitation,  and  the 
patient  may  experience  the  peculiar  distress  or  actual  pain  which 
shows  itself  in  this  condition.  Sometimes  there  is  distinct  evidence 
of  stasis  in  hypersemia  of  the  lungs,  cyanosis,  and  dropsy. 

The  ac*sociate  symptoms  will  depend  upon  the  cause  of  the  con- 
dition. Thus  there  may  be  evidence  of  some  affection  of  the  brain 
(meningitis,  tumor),  or  of  the  heart  (myocarditis,  arteriosclerosis), 
or  of  the  blood  itself  (anaemia,  chlorosis),  of  the  action  of  toxins 
(infections,  tobacco,  etc.).  The  attacks  of  arhythmia  which  occur  in 
connection  with  tabes  dorsalis  have  been  distinguished  as  heart 
crises.  Like  the  other  crises  (laryngeal,  gastric,  nephritic)  of  this 
disease,  they  occur  without  apparent  cause,  are  attended  with  excru- 
ciating pain,  and  often  with  extreme  anxiety,  sometimes  with  actual 
syncope. 

Prognosis. 

The  prognosis  depends  entirely  upon  the  cause.  The  arhythmia 
of  young  people,  as  stated,  may  have  no  special  significance,  but  in 
a  general  way  arhythmia  is  a  sign  of  more  grave  import  than  palpita- 
tion. Aside  from  the  cause,  the  gravity  of  an  individual  case  as 
indicated  by  this  single  symptom  depends  upon  the  fact  whether  or 
not  the  arhythmia  interferes  with  the  blood  supply.  An  arhythmia 
wliich  attends  or  results  from  insufficiency  from  whatever  cause  is 
always  an  index  of  gravity.  An  arhythmia  which  disappears  upon 
effort  or  excitement  may  be  of  little  significance,  but  an  arhythmia 
which  occurs  under  a  slight  bodily  effort,  as  by  merely  rising  to  the 
sitting  or  standing  posture,  or  by  walking  about  a  room,  indicates 
an  insufficient  response  to  the  appeal  to  the  heart  for  greater  blood 
supply,  and  may  be  an  early  sign,  therefore,  of  heart  failure.  The 
most  favorable  prognosis  is  offered  in  the  cases  of  nervo^ia  arhythmia 
produced  by  the  action  of  toxins,  including  alcohol,  tobacco,  coffee, 
tea,  etc. 

Treatment 

The  treatment  will  address  itself  to  the  cause,  myocarditis,  arte- 
riosclerosis, aniemia,  dyspepsia,  etc.  The  various  toxins  may  be 
more  readily  eliminated  through  the  kidneys  and  skin  by  diapho- 
retics (hot  baths),  diuretics,  such  as  moderate  doses  of  calomel,  diu- 
retin,  or  by  heart  tonics,  such  as  strychnine  or  digitalis,  which  may 
drive  the  blood  more  ra]>idly  through  the  kidneys.  Sometimes  the 
draining  of  dropsical  legs  by  punctures  or  by  a  cannida  relieves  the 
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heart,  so  that  an  arbytlimia  of  considerable  duratiou  may  ai  once  en- 
tirely disappear.  Nitroglyoeriu,  one  or  two  drops  of  a  one-per-cent. 
aolution,  often  proves  of  groat  value  in  these  cases,  both  by  support- 
ing the  heart  antl  Ly  dilating  the  disUut  capillaries.  A  threatened  col- 
lapse is  often  bridged  over  in  this  way,  after  which  the  patient,  eveu 
with  organic  disease,  may  survive  for  years.  The  application  of  cold 
to  the  heart  stills  tumultuous  action  and  stimulates  the  accelerator 
nerves.  Extreme  cases  of  arhythmia  may  be  benefited  most  by  the 
use  of  the  general  hot  bath,  while  light  cases  may  be  relieved  by  the 
stimulating  effect  of  the  colder  bath.  The  bath  by  stimulating  the 
heart  favors  the  elimination  of  toxins.  The  subcutaneous  trausfu- 
aion  of  the  physiological  salt  solution  (O.fi  per  cent.)  one-half  to  one 
pint,  by  feeding  the  blood  supply,  may  quickly  discharge  an  arhyth- 
mia of  long  duration. 

In  extreme  nervous  arhythmia  with  distress  and  danger,  morphine 
is  the  remedy  above  all  otiiers  on  account  of  its  quick  action.  It  is 
especially  indicated  in  sudden  arrent  of  respiration  and  circulation 
during  the  mircoais  of  chioroform,  in  case  of  <lrnuTiing  or  of  an 
individual  suffocated  by  smoke.  Morphine  is  also  indicated  in  a 
prophylactic  way  in  patients  affected  witlj  tuniors,  especially  in  the 
neighborliood  of  the  vagus  (Lancereaux) .  The  subcutaneous  use  of 
morphine  preceding  a  severe  or  extensive  surgical  operation  protects 
the  heart  against  excessive  reflex  inhibition. 

An  arhythmia  of  purely  nervous  origin  disappears  readily,  as  a 

rule,  with  removal  of  the  cause  (relief  of  ansemia,  the  restoration  of 

menses,  al>9tention  from  tobacco,  etc.),  or  may  be  made  to  disappear 

H       by  the  simpler  heart  tonics,  the  tincture  of  nux  vomica,  with  regular 

H      habits,  baths  with  massage,  good  food,  and  fresh-air  exercise. 
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Angina  i>ectori8  (Heberdeu,  1768,  angere,  to  bind,  tt>  strangle), 
stenocardia  (Breva),  sternalgia  (Goode),  syncope  anginosa  (Parry), 
neuralgia  plexus  cardiaci  (Romberg);  Breast-i>ang,  Gennan,  Brust- 
braune — is  an  affection  of  the  heart  characterized  by  paroxysms  of 
agonizing  pain  of  sudden  occurrem*e  which  irradiate  usually  to  the 
shoulder  and  left  arm,  attended  with  an  awful  sense  of  impending 
death,  caused  by  sclerosis  of  the  coronary  arteries  or  atheroma  at  or 
about  the  aortic  orifice. 

Two  varieties  of  angina  are  disiinguiHlied,  viz.,  true  angina,  de- 
pendent upon  organic  change,  and  false  (pseudo-)  angina,  which  is 
more  distinctly  a  neurosis  or  neuralgia  of  the  cardiac  plexus.  The 
existence  of  these  two  forms,  which  may  sometimes  be  combined  and 
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which  may  not  always  be  easily  distinguished,  has  led  to  great  oon- 
fusion  as  to  the  real  nature  of  the  trae  disease. 

Angina  pectoris  is  not  a  common  disease.  Eiohhorst  quotes  the 
statement  of  Gilbert  Blanc  who  treated  3,835  patients  during  ten 
years  in  St.  Thomas's  Hospital,  London,  without  seeing  a  single  case 
of  angina  pectoris.  But  the  disease  is  really  not  so  rare  as  this,  and 
the  frequency  of  the  occurrence  is  better  represented  in  the  statement 
of  Fraenkel,  who  had  two  distinct  cases  of  angina  among  260  patients 
in  the  course  of  a  year. 

Gauthier,  from  his  analysis,  found  that  of  71  cases,  but  3,  that  is, 
4.2  per  cent,  were  cases  of  tme  angina. 

The  disease  is  rare  in  childhood,  though  v.  Dusch  saw  a  case  in  a 
boy  aged  eleven,  and  Blache  a  case  in  a  boy  aged  fourteen,  asso- 
ciated in  one  instance  with  calcification  of  the  coronary  arteries,  in 
the  other  with  affection  of  the  aortic  valves. 

Though  intimations  of  angina  can  be  found  in  the  writings  of 
Morgagni,  Hoffmann,  and  S^nac,  the  credit  of  having  distinguished 
and  named  the  disease  is  due  to  Heberden.  Although  Heberden 
saw  arteriosclerotic  changes  in  the  aorta  in  his  post-mortem  exami- 
nations, he  did  not  Tecognize  the  connection  between  stenocardia  and 
sderosis  of  the  coronary  arteries.  Heberden's  chief  merit  consisted 
in  separating  the  condition  from  the  ordinary  cardiac  dyspnoea  or 
asthma  which  occuis  during  the  later  stages  of  heart  disease.  Heb- 
erden, who  thus  first  associated  the  main  symptoms,  considered  the 
affection  a  spasm  of  the  heart.  This  view  found  able  advocates  in 
Latham  and  Dusch,  and  in  still  later  writers.  Brunton  goes  so  far 
as  to  liken  the  condition  to  the  muscular  spasm  of  a  distended  stomach 
or  bladder  in  the  attempt  to  overcome  an  obstacle  at  the  orifice  of 
exit.  The  obstacle  to  the  efflux  of  blood  under  contraction  of  the 
heart  may  be  immediate,  at  the  aortic  orifice,  or  may  be  distant,  in  a 
general  arteriosclerosis.  But  this  view  is  not  always  reconcilable 
with  the  condition  of  the  pulse  which  may  show,  as  will  be  seen, 
every  form  of  irregularity  or  may  be  perfectly  normal.  Parry  and 
Stokes  attributed  the  paroxysm  to  insufficiency  of  the  heart,  and 
Balfour  lays  stress  upon  the  fact  that  the  attack  occurs  immediately 
after  some  demand  beyond  the  capacity  of  the  heart  to  supply. 
Trousseau  located  the  disease  in  the  nervous  system,  and  considered 
the  explosion,  like  an  aura,  to  be  a  manifestation  of  epilepsy.  Parrot, 
Li^geois,  Charcot,  and  Le  Clerc  connected  it  with  hysteria.  Eisner, 
Schmidt,  Hasse,  Darwin,  and  Yigieus  considered  it  a  manifestation  of 
gout  or  rheumatism.  Traube  tried  to  establish  a  more  mechanical 
theory,  ascribing  the  pain  to  a  compression  of  the  nerve  elements  in 
the  muscular  tissue  from  over-distention  of  the  heart  cavities.    Eich- 
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wald  interpreted  the  pain  as  an  overstrain  of  the  muscle  in  the  at- 
tempt to  overcome  an  obstacle.  As  certain  cases,  even  fatal  cases, 
have  been  found  without  discoverable  anatomical  lesion,  Bomberg 
discards  all  mechanical  theories  and  considers  angina  pectoris  as  a 
neuralgia  of  the  heart.  Piorry  and  Cahen  had  already  defined  it  as 
a  brachio-thoracio  neuralgia.  In  fact,  angina  was  so  definitely  de- 
termined to  be  a  neuralgia  that  the  only  question  of  dispute  was  as 
to  the  nerve  affected.  Desportes  located  it  in  the  vagus,  Laemiec  in 
the  sympathetic,  Jolly  in  the  intercostal  nerves,  Bouillaud  in  the 
phrenic  nerve,  Kirsch  in  the  spinal  cord,  Bomberg  in  the  cardiac 
plexus.  V.  Basche  distinctly  subscribes  to  this  view  with  the  declara- 
tion that  the  essential  element  is  a  neuralgia.  He  bases  his  opinion 
upon  the  fact  that  the  pains  and  sensations  irradiate  like  those  of  a 
neuralgia,  and  that  pains  of  every  severity  may  exist  without  demon- 
strable anatomical  change.  As  the  evidence  of  neuritis  has  been  de- 
monstrated in  several  cases  in  the  cardiac  plexus,  more  especially  by 
Peter  and  Lancereaux,  this  plexus  may  be  considered  the  seat  of  the 
neuralgia  and  the  source  of  the  angina  pectoris.  Liebermeister  also 
considers  angina  as  a  neuralgia,  the  pain  of  which  has  a  particular 
quality  and  a  more  ill-defined  character,  in  that  it  is  not  so  strictly 
localized  and  has  an  associate  feeling  of  syncope  which  usually 
attends  neuralgia  of  the  internal  organs.  Peculiar  sensations  are 
common  to  affection  or  injury  of  internal  organs  such  as  the  testicle, 
ovary,  etc. 

From  the  multiplicity  of  opinions  thus  expressed  it  is  evident,  as 
stated,  that  different  conditions  have  been  described  under  the  term 
angina,  and  Landouzy  goes  so  far  as  to  say  that  angina  should  not 
be  regarded  as  a  morbid  entity  at  all,  any  more  than  an  attack  of 
epilepsy  should  be  considered  as  an  independent  disease,  a  "  maladie 
autonome." 

It  will  be  remembered  that  pain  alone,  however  severe  it  may  be 
or  however  much  it  may  irradiate,  does  not  suffice  to  constitute 
angina  pectoris.  The  first  observers  noticed  an  additional  element 
of  far  greater  gravity  than  puiu,  to  wit,  the  intense  anxiety,  the 
unspeakable  fear  of  im]>eudiug  death.  It  may  be  admitted  that  no 
pain  is  so  severe  an  that  of  angina  pectoris,  but  it  must  also  be 
admitted  that  other  pains  of  nearly  e<iual  severity  are  entirely  unat- 
tended with  this  indescribable  anxiety.  Cases  of  angina  are  indeed 
recorded  in  whicli  the  anxiety  completely  overshadowed  the  pain, 
fatal  cases  of  (juick  syncope,  the  so-called  angina  sine  dolorSy  in  which 
there  was  no  complaint  of  pain  at  all;  and  angina  in  less  degree  is 
often  seen  in  other  disturbance  of  the  heart,  i)alpitation,  arliythmia, 
etc.     This  sense  of  anxiety  impressed  tlie  older  writers  to  such  extent 
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that  they  incorporated  it  in  the  Dame  of  the  disease  as  its  xuost  du* 
Knctive  feature.  Angina  is  literally  a  strangulation.  The  intentiun 
was  to  convey  the  idea  of  a  coustriction  or  choking  of  the  ai-tiou  »! 
the  heart.  The  iinuiinence  of  Huch  a  danger  would  iuaUiatly  roust' 
into  intense  activity  every  nerve  cell  in  the  body,  and  the  appret'it- 
tion  of  this  danger,  which  is  of  course  cerebral,  is  conveyed  iu  tb« 
term  angina.  The  location  of  anxiety  is,  tiierefore,  not  in  the  rardi** 
plesns  but  in  the  cortical  subatance  of  the  brain,  and  the  essence  o( 
true  angina  is  the  recognition  by  the  cerebrum  of  the  terrible  iniui- 
nence  of  the  danger  to  life. 

Etiology, 

True  angina  being  dependent  on  organic  change,  usually  of  acK^ 
rotio  or  atheromatous  diameter,  is  therefore  a  disease  of  later  lift- 
According  to  Quain,  80  i»er  cent*  of  cases  occur  after  the  forti'^lli 
year  of  life.  Of  Forlws'  H4  cases,  7tJ  were  over  fifty.  Thin  fnrtor  ul 
age  was  emphasized  in  the  view  of  Rougnon  and  Baumee,  that  angiu 
depends  u]ion  ossification  of  the  costal  cartilages. 

As  tlie  causes  which  produce  the  condition  upon  which  the  di*e«» 
depends  (alcohol,  syjihilis,  gout,  high  living,  and  hard  work)  ftt« 
more  common  iu  the  male  sex,  xuigina  pectoris  is  much  more  fretjoe&t 
in  men  than  in  wfuiien.  LussAna  staites  that  ninet^v-seven  i»f»r  cent 
of  all  the  observed  cases  occurred  in  men.  Forbes  cites  84  cases,  of 
which  only  8  were  women,  and  Lartigue  74  cases,  of  which  only  7 
were  women.  Balfour  saw  evidence  of  angina  iu  98  of  681  senil^ 
hearts;  of  these,  17,  or  only  one-sixth,  were  women. 

Heredity  plays  an  undeniable  role  iu  tlie  development  of  arte 
sclerosis,  and  cases  (premature  sonescence)  have  Wen  ret'orded 
which  angina  existed  also  in  the  ancestry.  Hiuuilton,  Macbride,  and 
GrisoUe  1>es])eak  the  infiuenoe  of  heredity  represeutetl  by  a  pn 
position  to  arteriosclerosis,  and  Huchard  speaks  of  an  heredi 
"aortisme." 

Lefiaire  remarks  upon  the  frequency  of  attack  among  membe 
the  professions,  preachers,  physicians,  writers,  etc.  It  is  comm 
said,  too,  that  angina  occurs  with  much  greater  frec{ueuoy  in  tlie 
well-to-do  upper  classes  and  most  commonly  in  fat  subjocta.  It  is 
not  likely  in  these  statements  that  the  line  wjis  distinctly  drawn  h^ 
tween  the  cases  due  to  organic  diseases  and  the  pure  neuroses 

To  arrive  at  a  proper  understanding  of  the  subject  it  is  ne^'e 
to  hold  fast  to  the  view  that  true  angina  de|^>euds  uix>n  an  orguuo 
disease  that  threatens  dissolution  by  arrcHt  of  the  action  of  the  h 
The  etiology  lies  chiefly  in  the  direction  of  nutrition  of  the  b 
itself,  to  wity  iu  interference  with  the  blood  supply  to  the  walla  of  tbft 
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heart  la  obntruction  of  the  coronary  arterieu.  All  obsarvera  agree  as 
to  the  frequency  of  affectiou  of  the  coronary  arteritis  and  of  organic 
change  of  the  heart  in  true  augiua  pectoris. 

Experimeutjitiou  would  seem  to  indicate  an  easy  way  of  determin- 
ing the  exact  influence  of  occlusion  of  the  coronary  arteries,  but  the 
results  of  experimentation  ai-e  not  so  uniform  as  to  be  conclusive. 
It  is  iuiposHible  also  to  estimate  properly  subjective  sensations  in 
the  lower  uuimals.  The  first  experiments  were  made  by  Erichson 
(1842).  Puuum  twenty  years  lat^r  succeeded  iu  Mocking  the  coro- 
nary arteries  in  dogs  by  injectiug  inio  the  innominate  tallow  and  wax. 
Occlusion  of  the  coronaries  produced  in  this  way  had  the  eflfect  of 
arresting  motion  in  the  left  nnricle  after  the  lapse  of  five  minutes, 
in  the  left  ventricle  in  seveuty-five  minutes,  iu  the  right  auricle  in 
ninety  minutes;  the  right  auricle  {nUbnum  monetts)  continxiing  to 
beat  a  few  minutes  longer. 

Von  Bezold  made  his  experiments  with  rabbits  by  clamping  the 
coronaries  with  forceps.  The  effect  upon  the  heart  was  shown  in 
retardation  of  the  contractions  in  ten  t^i  twenty  seconds,  iu  arhythmia 
in  forty-five  to  one  hundred  and  fifty  seconds,  and  in  a  short  time 
thereafter  the  heart  ceased  to  l^eat.  S/imuelson  also  noted  dimin- 
ished fretpiency.  The  right  ventricle  and  auricle  continued  tti  beat 
some  time  after  the  left  side  ceased,  with  the  effect  of  disteuding  the 
left  auricle  Ui  such  degree  as  to  make  it  appear  as  a  swollen,  glisten- 
ing bladder.  This  extronie  diHtt^iitinii  of  thn  Inft  auricle  8amuelson 
regards  as  the  cause  of  the  pain  and  anxiety  of  angina  pectoris. 
Cohnheim  and  S(^hu!thes.s-Rechberg  exj>erimeuted  preferably  upon 
dogs,  in  whom  the  course  of  the  coronary  artery  is  mure  sujierficial, 
and  t\m  distrilnition  witlumt  anastomosis  is  himilar  to  that  tif  man. 
These  authors  observed  that  ligation  of  a  large  branch  of  the  coro- 
nary artery  ]>roduced  no  immi^iliuto  influence  upon  the  activity  of  the 
heart.  By  the  end  of  the  first  uiiiuito,  however,  the  action  becomes 
arbythmicand  bradycardia  is  pronounced.  In  tlie  course  of  the  sec- 
ond minute  Imth  ventricles  cease  to  beat  simultaneouHly,  and  this 
evput  follows  rHgnliirly  without  reference  to  the  particular  artery 
which  has  been  ligated.  After  arhythmia  has  set  in  the  action  of  the 
heart  can  no  longer  be  restored.  The  complete  paralysis  which  thus 
occurs  was  shown  not  to  be  due  to  anremia,  that  is,  to  defective  oxy- 
genation, or  to  the  accumidatiou  of  carbonic  acid,  but  evidently  to  the 
effect  of  a  heart  poison,  a  product  of  metabolism  which  is  in  a  nor- 
mal state  carried  off  in  the  course  of  the  blood  current,  but  which 
accumulates  under  defective  nutrition  CFraenkel). 

Michaelis  confirmed  iu  the  hearts  of  dogs  the  couclusitms  of 
Cohnheim  as  to  the  » iFect  upon  curarized  rabbits  and  dogs  of  ocolu- 
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Biou  of  the  coronary  arteries.  Ligatiuu  of  the  left  coronary  arittry 
in  the  dog  ia  followed  in  two  minutes  by  final  arrest  of  the  heart  •> 
action.  This  arrest  is  not  caused  by  Iosb  of  blnod  and  cooliug  of  thr 
heart,  for  the  heart  of  the  rabbit  could  be  brought  t<>  beat  again  afte) 
arrest  of  the  action.  C'ohuheim  never  saw  <i.'deuia  of  the  lun^  ii> 
consecjuence  of  the  operation,  but  Michuelis  ol«ened  beginuiog 
oedema  of  the  lungs  in  the  rabbit  and  advaucod  atagea  of  it  in  tlii> 
dog.  It  was  remarkable  what  slight  injury  would  bring  a)x>at  per- 
fect occlusion  of  the  coronary  vesseln,  but  it  was  only  afttir  the  \&\m 
of  half  an  hour  that  the  first  irregularities  were  oliserved  in  the  uctiou 
of  the  heart.  This  delay  is  explained  by  the  fact  that  blood  eacAiwa 
into  tho  cavities  of  the  heart  thruugli  the  fcminiina  Tliel>eBii  and  nev 
blood  is  introduceil  thmugh  the  coronary  arteries. 

Loyden,  who  made  a  siKicial  stuily  of  diseases  of  tli©  cornwir.T 
arteries  in  connection  with   angina,  attributed  the   peculiar  heart 
pains  and  precordial  anxiety  to  ntHTotit!  processes  in  the  heart  mas- 
cle,  tlie  dimtt  anatomical  effect  of  orelusiou  of  the  coronary  arteries, 
while  Potain  finds  cause  enough  for  all  the  syniptoma  in  aniemia,  the 
result  of  a  checked  but  not  entirely  interrupted  circulation.     Frankel 
quotes   extensively  from    Charrot,   who   describes  the   diseiaae  as  » 
**  claudication  intermittente  par  obliteration  art^^rielle.*'     In  this  ca^ 
the  closure  of  a  chief  artery  of  an  extremity,  for  instance  of  tlte  ooni- 
mon   iliac,  by  local   thrombus  produces   no  effect  so   huig  as  thi' 
patient  is  quiet,  but  so  soon  as  any  bodily  efforts  are  undertaken, 
for  iustau(!e  a  long  walk,  severe  pains  set  in  in  the  h%  associattHl 
with   coldness,  a  feeling  of  deadness.  and  spasmodic  coutractiou. 
with  the  visible  uigns  of  motor  weakness.     Such  a  condition  exiats  m 
the  heart  whose  coronaries  have  been  closed  by  a  sclerotic  prooeii, 
whether  at  the  orifue  or  in  the  cours»»  of  a  chief  branch.     An  increase 
of  activity  from  any  cjiuse,  emotional   excitement,  pliysicol  str&ia« 
defective  oxygenation,  perhaps  the  tem|)orary  ac<'umulation  of  tox- 
ins, precipitates  the  attack  of  stenocardia,  with  irradiation  to 
tive  nerve  elements,  that  is,  it  produces  the  violent  pain  with  anxii 
and  insufficiency. 

The  irradiation  is  explained  by  tlie  nerve  connections  of  the 
diac  plexus,  as  of  the  anterior  branches  of  the  four  upjH^r  cerv 
nerves  and  the  first  thoracic  nerves ;  of  the  first  thoracic  uervea  and 
the  lower  fibres  of  the  brachijd  plexus,  etc.  Huchard  tabuhiti«  the 
reflexions  as  follows:  Irradiation  occurs  (1)  preferably  to  the  upper 
extremitiea,  and  especially  to  Uie  loft  arm;  (2)  to  the  cenrictl 
plexus  with  pains  in  the  ne<'k.  face,  tongue  (Trousseau),  chin,  and  ear 
(Button  Wichmunu),  U)  the  tfmpioro-maxillary  articnlation  where  it 
may  produce  a  kind  of  trismus;  (3)  to  the  external  cardiac  braucbes 
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ci  the  pneoiDOgaBtrio,  to  the  throat,  larynx,  stomach,  and  liver,  pro- 
ducing aphonia,  a  kind  of  globns  hystericns,  a  sensation  of  heat  in 
the  epigastrioni,  nausea,  eructation,  vomiting,  gaHeous  diHteution, 
paius  in  the  hy()ochoudrium  simulating  hepatic  colic;  (4)  to  the 
intercoAt&i  and  diaphragmatic  nerves,  with  pains  in  the  thorax,  ver- 
tebrae, breast,  and  hypersosthesia  in  the  mammary  region,  as  observed 
bv  Ldiennec;  (5)  to  the  hypogastric  region  (Bhickwell),  to  the  testicle 
wHh  swelling  (Hoffmann,  Laennec,  Giutrac),  ilio-scrotal  neuralgia 
(Axenfeld),  strangury  (de  Lorme).  dysuria  (Blackwell,  Lartigue),  and 
(6)  to  the  lower  extremities  (Friedreich).  Irradiatiou  iwcnrs  chiefly 
lo  the  left  because,  according  to  Eidenburg,  the  heart  and  aorta  lie 
to  the  left,  or  perhaps,  as  Froeukel  urges,  because  the  attacks  emanate 
especially  from  the  left  half  of  the  heart. 

The  anxiety  is,  as  stated,  the  appreciation  by  the  cerebrum  of  the 
'uce  of  the  danger,  and  is  shown  in  certain  affections  of  the 
\m  {typhoid  fever,  delirium  tremens,  melancholia  attonita, 
eie.)f  and  in  other  diseases  of  the  heart  (endocarditis,  valve  lesions, 
degenerations),  entirely  independent  of  pain. 

The  sudden  death  is  explained  by  the  paralysis  of  the  heart  under 
the  action  of  accumulated  toxins. 

Morbid  Anatomy, 

Edward  Jennor,  the  discoverer  of  vaccination,  wan  the  first  to  sug- 
^t  that  angina  jjectoris  was  caused  by  occlusion  of  the 
I,  in  a  letter  which  he  addressed  to  Heberdon  in  1778,  but 
which  he  did  not  send  out  of  consideration  for  the  feelings  of  his 
friend,  John  Hunter,  whom  he  rightly  believed  at  that  time  to  be 
a  sufferer  from  angina  (Fagge).  Jenner  (1775)  first  saw  the  calcifi- 
aUion  of  the  coronary  arteries  in  an  autopsy  whicJi  was  being  mode 
by  John  Hunter.  At  a  sulmequent  autopsy  in  a  similar  case  he  was 
fto  struck  with  the  feeling  of  mineral  matter  in  cutting  the  heart  with 
the  knife  that  he  looked  up  to  the  ceiling  to  see  if  some  of  the  plaster 
bad  not  fallen  upon  the  organ.  Parry  soon  afterwards  first  remarked 
upon  the  coincidence  of  coronary  sclerosis  with  angina  7)ectori8.  Vir- 
cbow,  Cohnheim,  and  Quain  laid  esx^eciol  stress  upon  embolism  of  the 
Qoronary  arteries.  Potain  in  45  observations  saw  contraction  of  the 
two  coronaries  20  times.  Gothair  and  Huchard  obsened  in  70  au- 
topsies change  in  tlie  coronaries  38  times,  change  in  the  aorta  17  times, 
ebange  lathe  myocardium  4  times  (Petit).  The  grave  and  intense 
eSMB  are  especially  liable  to  show  atifection  of  the  coronary  arteries. 
Thus  Wilde  found  atheroma  of  the  corontaies  in  every  one  of  six  cases 
which  ended  in  sndden  death.  Osborne  found  in  a  fjital  case  rupture 
o£ft  coronary  artery  with  effusion  of  blood  into  the  pericardium. 
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The  objectiou  that  oasea  of  true  angina  occur  without  any  lesion  of 
the  oorouary  arteries  is  met  by  the  statement  that  other  hftart  Imiuu 
may  have  the  same  effect.  This  is  enpocially  true  iu  comiectioD  with 
the  aorta  and  its  valves.  Arteriosclerosis  is  the  predominant  lesioiL 
so  that  the  condition  is  found  more  especially  in  counection  with  in- 
sufficiency or  stemjsis  of  the  aortic  valve,  with  aneuryj*iu  of  tL« 
aorta,  especially  the  ascending  portion.  Gorrigau  first  called  Atten- 
tion to  the  affection  of  the  aorta,  which  was  so  well  appreciat^Ml  hv  tLp 
time  of  Wunderlich  as  to  be  regarded  as  the  real  cause  of  the  diseiuie. 
AuBcher  reported  a  case  of  a  man,  aged  fifty  years,  who  had  euf* 
fered  from  typical  attacks  of  angina  pectoris  for  eight  ye^TB,  Lmt 
upon  autopsy  the  coronary  arteries  were  found  absolutely  ni»na.il. 
There  was  considerable  hy|)ertrophy  of  all  the  heart  walls,  sttmvii* 
of  the  mitral  orifice,  and  calcification  of  tlie  aortic  valve.  Atlif  r-v 
matous  processes  are  frequently  found  in  the  aorta  about  tlie  oriiii> 
of  the  cortmary  arteries,  and  in  some  cases  fortuittms  depoaitu  hnw 
actually  blocked  the  mouths  of  these  vessels.  An  exquisite  ca*f<t  o( 
this  kind  was  reported  by  Pobiin,  who  found  in  the  body  of  a  miiD 
who  died  of  angina  pectoris  at  the  Hotel  Dieu  only  two  sumll  plaqaes 
of  aortitis,  exactly  kwalized  at  the  orifice  of  the  two  coronary  artfr^j 
ries.  Huchard  dejiicts  a  case  of  occlusion  of  the  coronaries  under 
more  general  atheroma  of  the  aorta.  CaHes  of  partial  occlusion 
one  vessel  are  not  at  all  infrotiuent.  Balfour  recorded  the  case  of 
man,  aged  twenty-four,  who  died  after  four  months'  illness  witli 
]»aroxyaraal  pain,  iu  whom  was  found,  as  had  l>een  diagnostica' 
during  life,  at  the  base  of  the  aorta  a  ring  of  atheroma,  which  gi^'A 
narrowed  the  mouths  of  the  two  corouury  ui-tories.  In  the  majo 
of  cases  the  sclerotic  process  begins  in  the  ascending  aorta  at 
point  of  origin  of  the  left  coronary  artery,  and  the  lumen  of 
artery  is  often  so  much  lessened  aa  not  to  admit  the  entrance  oi 
bristle.  Curschmann  saw  two  cases  in  young  individuals  of  sudden 
death  from  angina  where  the  sclerosis  was  limited  to  the  orifice  of  the 
coronary  arteries,  wliifh  was  so  contracted  as  scarcely  to  ailmit  tim 
end  of  a  bristle.  The  course  of  the  vessels  was  perfectly  sou 
and  excepting  a  few  atheromatous  plaques  at  the  origin,  there 
no  alteration  of  the  aorta. 

In  other  cases,  and  this  is  the  rule,  the  thickening  and  cjilcifica 
tion  affect  only  certain  branches,  especially  the  liscending  branch  of 
the  left  coronary  artery,  which  runs  to  the  antenor  sui-face  of  the 
heart.     In  conseijuence  of  such  a  sclerotic  disease,  the  circulat 
may  be  entirely  closed  by  a  thrombus  or  an  embolus.     **  When 
large  section  of  the  left  ventricle  is  thus  cut  out,  momentary  arreat  of 
the  heart's  action  iu  iliantole  must  take  place.    The  literature  shows  a 
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natuber  of  such  coBes  witii  uccurnte  report  of  tbe  Autopsy,  aiuoBg 
wliicii  caseB  that  of  the  distinguished  sculptor,  Thorwaldeeu,  hoa  a 
in  celebrity.  Similar  cjiwes  were  rejwrted  by  Laverau,  Ham- 
',  Tautalu,  Debio,  aud  Samuelnon.  Leydeu  ahio  gives  exaiuples. 
Pinally  Haber  published  the  autopsies  of  a  hirge  number  o!  eases 
froiu  the  Pathulogical  Institute  at  Leii)sio,  where  death  occurred  in 
the  sjiuae  way"  (Fraenkel).  Tacchi  reports  the  followiug  lesions  ob- 
aerve<l  in  70  cattes:  Li^sions  of  the  corunary  arteries,  alone  or  accom- 
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nv.tt— AsKfua  IVctorifc  Cand  C*,  odl1cc«of  left  iinil  Hxht  ooroomry  &rt«riea.  Scloruaia  ftt  oii- 
iOMof  Mtainmarr  Mtcry  fleaffnU  atheroma  of  thu  aorta.  Tb4»  Klaai  rod  la  lnCroduoe«l  UiU> 
U»o|MB  rlffbtcorcMiary  artery.  The  ohHt«rat««t  left  coronarjr  barely  permHa  Ujp  penetraUon  of 
•  krMlK.    Tbe  Uadi  dola  belov  and  wlthia  reprmeot  the  orlOcw  of  BupptomenUry  corooariM. 


panied  with  other  lesions  of  the  heart  or  great  vessels,  38  times;  in- 
iafficianoy  of  the  aortic  sigmoids,  12  times;  aneurysm  of  the  arch  of 
aorta,  5  times;  fatty  degeneration  of  the  heart,  4  times;  hy par- 
ty and  dilatation,  4  times;  pericarditis,  3  times;  suppuration  in 
fte  mediastinum,  1  time;  negative  results,  3  times. 

So  much  then  for  the  nature  of  the  affection  and  the  attempt  to 
explain  the  symptoms  by  the  character  of  the  lesion. 

At  the  same  time  it  must  be  admitted  that  8clerr>siB  of  the  coro- 
y  arteries  may  exist  without  angina  pectoris.  In  some  of  these 
at  least,  tlte  sclerotic  process  did  not  entirely  occlude  tbe  vea- 
■d.  ET©ry  pathologist  is  familiar  with  the  fact  that  arteriosclerosia 
of  other  vejiselrt.  radial,  teni]»oral.  or  cerebral,  is  not  incompatible  with 
blood  aupidy  authcient  for  all  ordinary  ueuda,  aud  even  with  lung  life 
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under  favorable  surrouudings.  A  few  other  cases  find  explanatun 
in  the  fact  that  the  circulation  is  carried  on  through  supplemenUr; 
oorouarieH  which  remain  uuaflfeoted.  Saoh  caHi'H  have  been  raoonfarf 
by  Tapret  and  Bador.  Further,  it  is  not  disputed  that  serere,  vm 
fatal  angina  may  exist  in  the  entire  absence  of  sclerosiB  of  the  com- 
nary  arteries.  All  the  cases  of  so-called  pseudo-angina  are  indflpen* 
dent  of  organic  change. 

Paeudo-A  nyiria. 

Pseudo-angina  pectoris  may  be  due  to  direct,  reflex,  or  toxic 
cause.     These  causes  may  operate  alone  or  combined. 

The  direct  cfiuses  are  those  which  act  ujKin  the  nerves  of  tlie  iMui, 
tumors  in  the  neck  or  chest,  aneurysm,  enlarged  gland,  or  affectioni 
of  the  brain  or  cord  which  implicate  the  origin  of  these  nenei. 
Under  direct  causes  may  be  included  thus  the  ]>aroxyams  of  angicft 
pectoris  which  occur  in  the  coui*se  of  tabes  dorsalis,  constituting  Uie 
ao-called  ''cardiac  crises"  of  Charcot.  Leydeu  maintains  that  these 
attacks  are  caused  by  direct  implication  of  the  cardiac  branches  dt 
the  pneumogastric  nerve,  basing  his  opinion  upon  the  not  infrequent 
coincidence  of  gastric  and  cardiac  crises,  each  depending  upon  chaog«fl 
in  the  pneumogastric  nerve. 

Hysteiia  and  neurasthenia  may  be  considered  as  the  ilirect  camel 
of  the  simpler  form  of  cardiac  neuralgia  with  more  or  less  dys 
which  is  sometimes  distinguished  as  a  pseudo-angina. 

Ueflex  caHHtR   are    those  which   result  from   disease   of  distant 
organs,  aa  of  the  stomach  or  intestine,  angina  dyspeptica.     Men 
gaseous  distention  of  the  stomach  or  of  the  colon  may  suffice  in  lle^ 
V0U8  subjects,  by  mechanical  interference  with  the  action  of  the  heart 
to  produce  precordial    pain  with    disturbance  of    respiration  and 
extreme  distress  with  anxiety,  sometimes  amounting  to  collapse  and 
syncope.     The  **  heart  burn''  of  dyspepsia  expresses  the  frequency  of 
the  association  in  the  popular  mind.     So,  too,  diseases  of  the  utems 
and  ovaries  are  sometimes  associated  with  heart  pains.      Xjandois 
speaks  of  the  "angina  pectoris   reflectoria"  from  irritation   of  the 
sympathetic  fibres  in  the  abdomen.     Bergson  relates  a  case  wbMS 
anginal  attacks  ceased  under  treatment  of  an  enlarged  lirsr.     In 
noticing  these  cases  Fothergill  remarks  upon  the  record  in  older 
literature  of  diseases  of  the  abdominal  organs  being  accompanied 
attacks  of  angina.     This  author  is  so  much  assured  of  the  co 
tion  that  he  will,  he  says,  in  all  future  cases,  carehdly  lo< 
sources  of  irritation  in  other  viscera,  and  especially  the  pelric  o 
Brera  went  so  far  as  to  locate  the  disease  iu  the  alxlomen  and 
tribute  it  to  preasiue  on  the  liver. 


CSDMi 

ipnfl^M 

r1  i  atant 


ANGINA   PECTORIS. 


443 


I 


The  toxic  causes  are  tlie  moat  numerous.     Chief  among  tLem  is 
alcohol,  which  is  the  mrist  fruitfol  cause  of  the  changes  which  occur 
oatside  the  heart  as  well  an  in  the  heart  itself.     Alcohol  may,  there- 
fnre,  operate  in  every  way,  direct,  reflex,  and  toxic,  in  the  causation 
of  angiuji  ]jectoris.     It  is  especially  strong  drink,  brandy,  whiskey, 
ram.  or  certain  forms  such  as  ul»sinthe,  which  are  liable  to  be  followed 
by  anKina  pectoris.     The  lighter  wines,  beer  in  whatever  quantity, 
almnst  never  cause  the  disease.     Alcohol,  next  to  old  age,  is  the  prin- 
cipal factor  in  the  production  of  arteriosclerosis.     Alcohol  overstimu- 
lalfis  and  exhausts  the  heart.     It  imjmirs  the  power  of  the  nerve  cen- 
treB«  and  dually  raises  the  blood  pressure  and  thus  throws  extra  work 
upon  the  weakeuiug  or  exhausted  heart.     Next  in  fre(}uency  ranks 
tobacco.     A  distinct  form  is  sometimes  set  apart  as  the    tobacco 
angina.     The  heart  is  extremely  sensitive  to  the  influence  of  nico- 
tine.    Betardation  and  irregularity  of  the  pulse  under  the  influence 
of  mcotine  has  l>een  noticed  aheady  in  the  discuHsion  of  other  neu- 
roses.   Chronic  nicotism  shows,  with  various  symptoms  on  the  part 
of  ihc«  nervous  s.vstem  (vertigo,  insomnia,  agoraphobia,  loss  of  mem- 
orr),    the   i>eculiar    depression  which    c<nmtitutes  a  characteristic 
payoLoBis,  known  as  the  uicotismua  mentalis,  a  tendency  to  impo- 
tsDoe,    palpitation,    arbythmia,   and  angina    pectoris    (Dornbliith). 
BMides  its  efToct  upou  the  Ijeart,  tobacco  has  a  most  extraordinary 
power  to  contract  the  vessels,  and  (perhaps  thei*e  is  no  other  drug 
that  in  a  somewhat  large  dose  can  raise  the  blood  pressure  so  rapidly 
and  so  much  as  nicotine  (Bruutuu). 

It  is  not  so  much  the  smoking  too  much  as  the  smoking  of  very 
strong  tobacco,  which  produces  the  attack,  esjtecially  the  smoking  of 
imported  pure  Havana  cigars,  and  the  neuralgia  is  much  more  apt  to 
oocar  when  the  cigar  is  consumed  up  to  the  smallest  stump,  and  still 
more  if  the  cold  stump  saturated  with  saliva  is  held  in  the  mouth 
and  some  of  the  juice  is  swallowed  (Pfungen).  Exquisite  cases  of 
ani^na  from  the  use  of  tobacco,  where  the  etiology  was  established 
by  tlie  cassation  of  the  attack  on  the  abandonment  of  the  use  of 
tobacco,  are  cited  by  Beau,  Chanipionniere,  and  Blatin.  £ulenbnrg 
■Motioos  the  occurrence  of  angina  in  a  young  cigarmaker  who  had 
ked  a  large  numlwr  of  strong  cigars  every  (hiy  for  several  years, 
writer  of  this  article  was  compelled  to  abandon  the  use  of 
abeolutoly  on  account  of  nocturnal  attacks  of  severe  i)seudo- 
fire  years  ago. 

abuse  of  tea  and  coffee  may  lead  to  the  same  result     Pro- 

onal  men  who  resort  to  these  stimiilants  to  study  or  to  secure 

of  vigil,  are  6nally  compelled  to  abandon  thorn  on  account  of 

ng  angina.     Stokes  tells  of  a  patient  who  was  ttccuatomed 
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to  couBume  the  eight  in  literary  aud  scientific  work,  and  who  took 
to  help  him  every  evening  a  large  quantity  of  Btrong  tea»  ucd  rnj- 
fered  in  coDHequence  of  it  violent  attuoka  of  precordial  anxietv  witk 
a  feeling  of  iiiiminent  death,  which  uttacka  ceased  when  tL*?  abow 
was  stopped.  Coffee  is  itself  a  powerful  stimiilnnt  to  tlie  hi^art.  and 
the  exeeBsive  use  of  it  exhauHts  the  heart  in  the  long  run.  rtid**; 
the  head  of  toxic  causes  are  to  be  mentioned  finally  the  influe.Dt>  ol 
gout,  angina  eiratica,  aud  of  lead-poiaouiug,  angina  saiuniica,  hoik 
of  which  causes  operate  also,  perhaps  chiefly,  in  the  production  of 
arteriosclerosis. 

Thomson  recorded  three  cases  of  stenocardia  after  infinenza.  Ooe 
of  these  cases  was  a  man,  aged  thii-ty-nine,  an  exceHsive  smoker. 
The  disease  terminated  fatally  in  twenty  houni.  The  symptoiw  oo 
the  part  of  the  heart  were  those  of  a  relaxe<l  aud  fatty  heart  The 
father  of  this  man  hnd  died  of  angina  prctoriH.  There  was  in  no 
one  of  these  three  cases  arteriosclerosis,  enlargement  of  the  liMrtt 
albumiuuria,  or  diabetes. 

Sympfrtms. 

True  angina  sets  in  suddenly  as  a  rule;   that  is,  the  pain  uul 
anxiety  which  distinguish  the  disease  occur  in  a  paroxvBm  or  explo- 
sion.    But  other  evidence  of  urteriosclerc^is  in  the  general  fiiilow  ut 
health  and  strength  may  have  existed  for  years,  or  the  heart  vcAy 
itself  have  shown  signs  of  failing  nutrition  in  general  vreakness,  p&V 
pitation,  dyspnoea,  svucojie.     Gairdner  declared  that  in  not  a  fesol 
the  cases  observed  by.  or  more  or  less  intimately  known  to,  him,  there 
was  i-easou  to  believe  that  considerable  suffering  or  sense  of  disabilttv, 
thougli  not  Hlwa\  s  of  one  and  the  same  character,  hail  been  present, 
and  in  some  of  these  it  might  easily  have  passed  unrecognized.    In 
the  majority  of  cases  the  patients  are  surprised  by  tJie  atta(*k,  thongb 
it  occurs  more  frequently  in  connection  with  or  aa  a  consecjuence  of 
some  bodily  effort,  as  in  breasting  the  wind,  climbing  hills  or  stAirs,  or 
after  some  emotional  disturbance  or  exposure  to  cold.     ''Seldom  at 
first  can  it  be  imputed  to  any  obvious  cAuse  but  undue  bodily  exer- 
tion.   Aud  for  considerable  period  (perhaps  for  mouths,  |}erhRp8  (or 
years)  seldom  can    it  be  imputeil  to  anything  besidea  this  nndiM 
bodily  exertion  or  sudden  or  strong  agitation"  (Latham),     lu  one  ol 
Stokes'  patients  the  sHghtost  muscular  effort,  that  simply  of  covering 
his  feet  in  bed,  suflSced  to  precipitiite  an  attack.     The  ]>atient  ther*^ 
fore  went  to  bed  wearing  his  clothing.     In  tlie  course  of  time  the 
act  of  eating  sufficed  to  produce  an  attack.     The  unfortunate  patient 
was  now  com|)elleil  to  eat  his  meals  in  his  room,  walking  np  and 
down.     Dickinson  re]>orted  the  case  of  a  soldier,  aged  tiiirty-livo^  who 
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was  seized  with  and  Huccumbed  loan  attack  dunng  the  act  of  coition. 
M(^re  rarely,  and  uHually  lutBr  iu  the  coarse  of  the  disease,  the  at- 
tack occurs  during'  perfect  rest,  even  duriu^^  sleej). 

In  a  true  uugiuii  the  jmiu  sets  in  audJenlv'  and  is  usually  inde- 
scribable in  its  intensity.  The  i)ain  may,  however,  vary  in  every 
degree  of  severity.  There  are  eases,  as  stated,  iu  which  syncope  or 
death  is  so  sudden  as  to  leave  no  time  for  apprHoiatiou  of  (laiu, 
angina  sine  dolore.  In  other  cases  the  pain  is  a  dull  aching  sensa- 
tion, wliich  is  overshadowed  by  the  intense  anxiety.  In  most  cases 
the  pain  is  excessive  and  agoni;dng,  beytmd  the  power  of  words  to 
describe.  It  is  associated  also  witli  a  feeling  of  constriction,  "as  if 
a  mailed  hand  grasped  the  chest  iu  tiie  cunliac  area  and  Sfjuirted 
through  its  fingers  Haslies  of  excruciating  agony  up  to  the  left  slionl- 
der  joint"  (Balfour).  The  features  are  pinched,  the  lips  are  "blanched 
and  set  (facins  Hippocratica),  the  fon>h*^ad  is  covered  with  a  colJ 
sweat.  Every  movement  is  at  onco  an'ested,  and  the  face  shtjws 
the  aspect  of  extreme  anxiety,  the  anguish,  which  the  patient  is  un- 
able to  express,  associated  with  the  appalling  fear  of  impending 
death.  The  pain  is  folt  iu  tlin  region  of  tho  hfiirt,  but  is  raroly  cou- 
fined  to  this  region  alone.  It  irradiates  as  a  rule  to  the  loft  shoidder, 
frRCjuniitly  to  the  elliow,  and  s(nuetinieH  ahuig  tlm  uluar  nerve  to  tho 
third  and  fourth  fingers  of  the  left  hand.  Iu  rarer  cases  the  paiu 
imidiates  also  to  the  right  shoulder,  and  may  even  follow  the  same 
course  in  the  right  arm.  Still  more  exceptionally  the  pain  irradiates 
backward  to  the  scapuhr*  and  to  tho  back  of  the  neck,  implicating  even 
the  occipital  nerves.  Sometimes  the  pain  shoots  downward  to  the 
pelvis  and  even  to  the  lower  extremities. 

Vaso-raotor  disturbances  may  attend  the  attack.  The  motor 
nerves  are  seldom  affected,  but  vaso-motor  disturbance  is  not  un- 
usual. The  arms  and  fingers  become  pale  and  sometimes  show  a  real 
syncope  and  asphyxia.  Hoborden  reported  such  a  case  of  asphyxia 
of  the  left  forearm  and  hand,  in  which  tlie  extremity  would  become 
suddenly  cold  and  iu.seuHible,  with  a  sensation  of  swelling,  during  the 
stenocardia.  Trousseau  likewise  reported  a  ease  where  extreme 
pallor  was  followed  by  a  pronounced  violent  and  bluish  coloration  of 
the  arm  and  liaud ;  the  natural  color  was  restored  as  soon  as  the 
pain  ceased.  You  Basche  Haiti  he  knew  of  ono  cane  in  which  the 
patient  said  he  felt  as  though  cold  water  was  being  poured  over  the 
lower  extremities;  fraenkel  speaks  of  cases  in  which  the  symptoms 
on  the  part  of  the  heart  are  8ul>ordiuate  to  sensations  in  the  upper 
extremities,  as  of  cold,  uumbuess,  deaduess  of  the  arm  and  skin, 
associated  with  pricking  and  creeping.  Nothnagel,  indeed,  distin- 
guished a  special  form  as  the  vaso-motor  angina,  dependent  upon 
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arterial  8]>asm.  In  these  cases  the  sensitiveneBS  of  the  extreauties 
is  reduced,  so  that  puucture  with  a  needle  or  iuipresHiuns  of  tempen- 
ture  are  felt  but  indistinctly  or  not  at  all.  The  influence  of  cold  ii 
strongly  felt  in  this  condition,  as  even  washini^  tlie  hands  in  cold 
•water  may  pr<-)V()kt'  an  atbirk.  and  also  cnlduess  of  the  feet,  low  tem- 
perature of  the  room  at  night,  a  cold  bod,  mny  precipitate  jiaroxjmi 
As  these  cases  are  entirely  independent  of  arterioflclerf»sift.  they  fall 
under  the  category  of  the  pseudo-anginas.  Balfour  records  the  cue 
of  a  lady  whose  attacks  were  always  preceded  l>y  [)alIor  of  the  Zaco 
and  fingers.  She  could  move  about  freely  during  the  attack,  and  tli« 
Hufi't*ring  was  always  relieved  by  stimulants  or  by  amyl  nitrite  in- 
halations. This  was  clearly  a  case  nf  pseudo-angina  of  vaso-iDotor 
origin. 

The  breathing  may  not  be  at  all  affected,  though  it  is  goneniD* 
somewhat  hurried  and  superficial.  Anything  like  real  dysjimvji  icur- 
diac  asthma)  indicates  a  complication  on  the  part  of  the  heart.  With 
the  superficial  breathing  that  comes  of  the  instiuctive  restminint;  of 
every  effort,  the  patient  is  able  at  any  time  to  take  a  long  breiitb,  bat 
does  not  dare  to  make  the  exi^eriment.  In  a  case  described  1)| 
Hirschberg,  the  ]mtieut,  a  woman,  aged  forty -eight,  when  spi/^I  witli 
an  attack  was  compelled  to  sit  up  immediately  in  bed  and  l»eDd  the 
body  forward.  She  breathed  now  rather  more  rapidly  but  witLuot 
anything  like  dyspnoea,  while  a  distinct  cyanosis  overspread  the  face 
and  tiie  visible  mucosm.  The  face  was  covered  at  the  same  time  with 
a  cold  sweat. 

The  heart  is  not  necessarily  affecteil,  though  disease  of  the  aortic 
valves  is  not  infre<iuent;  sometimes,  as  stated,  atheronia  of  th»'  aorta 
may  be  the  whole  cause  of  the  affection.     In  such  a  case  the  he^krt 
would  show  the  anomalies  pertaining  to  affection  of  the  aortic  valves. 
Disease  of  the  mitral  valves  cannot  engender  angina,  and  any  evideiu'e 
of  affection  of  these  valves  would  mean  a  functional  disturlianr^ 
(amemia)  or  a  mere  coincidence.     Nevertlielesa,  as  angina  is  an  affec- 
tion of  advanced  life,  it  is  not  surprising  to  learn  that  moBt  caacn 
show  change  in  the  heart.     Walshe  declared  that  he  was  able  to  dis- 
cover physical  change  during  life  in  every  one  of  the  twenty -foar  cases 
which  he  observed.     During  the  attack  the  heart  may  bi*iucreaaed  OT 
decreased  in  fretpiency  and  force.     Samuelsou  recorde*!  a  case  iu  which 
the  pulse  sank  to  80  l>eats  in  the  minute.     The  old  view,  advocated  by 
Hel>erden,  math*  a  strong  action  of  the  heart  characteristic;  Uie  newer 
view,  advocated  by  Parry ,  considers  heart  failure  the  most  eaaential 
factor.     But  whatever  the  action  of  the  heart,  the  blood  presaure  ks 
always  raised  at  the  start.     Bruuton  miide  re|>eated  sphygiso|;raph»c 
tracings  of  the  radial  puke,  finding  increased  tension  of  the  arterieB 
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doriikf;  the  attack.  Eichwald  uoticed  the  increaae  in  arterial  tension 
in  the  iieeadoangina  of  severe  hysteria,  attacks  of  which  are  attended 
also  with  hardening'  of  tlie  arteries  »nd  the  discliarge  of  a  large  quan- 
tity of  jMile  urine — uriua  spusticu — an  effect  of  high  arterial  tension. 
It  ia  the  rise  in  blood  pressure  which  throws  the  extra  work  upon  the 
;h0Art  jind  is  the  actual  exciting  cause  of  the  attack.  True  angina 
ttim^ishes  iUelf  by  elevation  of  pressure  with  normal  fre<iuency  of 
thi*  pulse,  attacks  occurring  usually  at  a  jiressurn  of  170-230  mm.  In 
these  cases  the  rise  of  blood  pressure  need  not  be  universal,  as  while 
the  heart  is  atmggling  to  overcome  an  obstacle  registered  by  rise  of 
preeanre  in  the  radial  artery  to  170-230,  the  pressure  in  the  temporal 
mrtery  may  be  no  more  than  120-140.  During  the  interval  between 
the  attacks  the  pressure  in  the  radials  may  be  normal.  This  pressure 
in  the  adult,  even  up  to  advanced  age,  is  80-100  mm.  Anything 
abore  this  degree  is  suspicious  (Fedem).  To  estimate  properly  the 
blood  pressure  observation  must  be  made  during  the  attack  itself. 

Daring  the  attack  the  patient  instinctively  seeks  the  posture  which 
will  give  the  most  relief.  This  relief  is  best  secure<l  in  the  upright 
or  sitting  jxisture.  Huchard  declan^i  tliat  every  jwitient  affected 
wftfa  angina  prefers  instinctively  the  upright  posture.  The  recumbent 
postnre,  and  sleep  itself,  augment  arterial  tension;  the  upright  pos- 
ture diminishes  it. 

The  attack  lasts  from  a  few  miuutes  to  the  greater  |)art  of  an  hour 
or  more.  The  average  duration  is  from  five  to  ten  minutes.  In  one 
of  Hacliard's  fatal  cases  it  lasted  as  long  as  thirty-six  hours.  These 
protmctcd  CAses  are  sometimes  looked  upon  as  successive  attacks  in 
qaicJk  series,  or  subintrant  forms. 

In  some  cases  death  is  instantjineous.  Walshe  mentions  the  case 
o(  a  patient  who  liad  been  reading  in  bed.  He  was  found  dead  with 
the  thumb  and  forefinger  in  the  pamphlet  he  had  been  reading,  the 
bed  clothee  being  also  quite  undisturbed.  Fagge  relates  that  the 
diiitinguished  divine,  Dr.  Chalmers,  retired  to  rest  at  the  usual  time 

Sunday  night  after  a  day  of  labor,  and  the  next  morning  was  dis- 

rered  dead  and  cold.     The  body  had  an  attitude  of  calm  repose, 

htH\  clothes  were  scarcely  disordered;   on  them  rested  a  basin 

ha<l  receive*!  the  contents  of  the  stomach.     This  was  the  only 

of  anything  like  a  death  straggle.    The  celebrated  sculptor, 

torwaldsen,    died  suddenly   in  the  theatre,  and   the  diagnosis  of 

angina  was  veritietl  upon  autopsy. 

In  order  to  prevent  the  annoyance  of  a  coroner's  jury,  the  writer 
flunimonnd,  during  thp  correction  of  the  proof  of  this  article,  to 

kblish  death  which  had  occurred  to  one  of  his  patients,  a  man, 
sixty-four,  who  hatl  been  a  suiTerer  from  angina  pectoris  for 
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several  years  and  who  Lad  fallen  dead,  apparently  instantazieoaBlv, 
in  the  act  of  unrolling  a  bandage  from  his  leg. 

Sometimes  the  very  lirst  attack  is  fatal  in  this  way.  One  d 
Hnchard's  i^atients  was  playing  billiurds.  Suddenly  he  became  pak, 
then  livid,  and  fell  dead  without  a  word.  Anotlior  stopped  sutUf 
in  the  midst  of  a  conversation,  and  fell  dead  without  Euinhixig 
sentence.  Sometimes  death  occurs  in  l)ed  so  rapidly  and  silent 
that  an  individual  sleeping  with  the  patient  has  neither  seen  nor  U 
anything  out  of  the  way.  A  number  of  the  cases  i»f  sudden  i]t\ 
from  so-called  heart  failure,  ore  really  cases  of  angina.  Dr.  Amol 
of  Rugby,  was  awakened  from  his  aleej)  in  his  first  attack,  whw 
jjroved  fatal  in  the  otnirse  of  a  few  hours.  In  this  case  the  heart 
found  large.  The  walls  of  the  ventricles  were  thin  and  soft  A  U 
slight  atheromatous  deposita  were  observed  in  the  descending  aorti. 
There  was  but  one  coronary  artery,  and  considering  the  size  of  tU 
heart  it  appeared  to  be  of  small  dimensions.  It  admitted  with  some 
difficulty  a  small  director. 

As  a  rule,  however,  the  ])atient  recovers  from  the  first  to  snccuml) 
in  some  subse<|ueut  attack.     Sometimes  the  victim  falls  with  the  ory. 
"Oh,  my  heart!"     SometiineH  there  ia  not  even  time  for  a  cry,  tl 
patient  falls  in  the  act  of  placing  the  hand  upon  the  heart.     But 
a  rule  the  patient  recovera  from  the  first  to  succumb  in  some  fatai« 
attack.     The  intervals  between  these  attacks  are  very  varieil.    The 
case  of  the  eminent  surgeon,  John  Hunter,  as  nan^ated  by  FotherKill, 
ia  a  striking  illustration.     He  hud  his  first  attack  of  angina  in  his 
forty -fifth  year;   three  years  later  he  had  the  second  attack;  he  had 
no  third  attack  until  178o,  when  he  became  subject  to  paroiysmal 
attacks,  which  assumed  more  and   more   the  character  of  typical 
angina  pectoris.     After  suffering  dreadful  agony  he  would  fall  into 
a  syncope  which  would  last  ten  minutes,  and  from  which  he  would 
awaken  without  the  least  recollection  of  wliat  had  happ<?netl.     He 
became  deeply  sensible  of  the  risk  to  which  he  was  exi>o8od  by 
over-exertion,  and  still  more  by  his  uncnntrf)llable  lemi>er,  and  was 
accustomed  to  say  that  "  his  life  was  in  tlie  hands  of  any  rascal  who 
chose   to  insult  him."     It  was  not  long  before  such   an   incident 
occurred.     He  was  flatly  coutra<lioted  at  a  board  meeting  in  the  hos- 
pital, left  the  room  in  a  rage,  had  just  gained  the  next  room,  when 
he  gave  a  deep  groan  and  fell  down  dead.      The  heart  was  found 
small.     The  coronary  art+^ries  were  converted  into  open  bony  tabea. 
The  carotid  and  vertebral  arteries  in  the  cranium  were  also  bony,  mid 
the  basilar  artery  had  opaque,  white  spots  very  generally  along  its 
coats. 

Sometimes  the  patient  is  able  to  move  about.     Fraentzel  8p«>«ks 


ANGINA  PECTORIS. 


449 


of  the  ca«e  uf  s  man,  agecl  seventy,  wLu  was  attacked  ui  a  store,  oat 
of  which  he  weut  and  leaned  himself  against  the  wall  o{  a  house  until 
tb^  intoQsity  of  the  attaok  pasHcd  over.  He  then  walked  slowly  with 
A  facios  Hippocrutica,  appreciated  by  every  one  who  saw  him,  some 
diatiLikoe  to  his  house. 

The  attack  way  cease  as  suddenly  as  it  began,  leaving  usually 
k&gnor  and  prostration,  and  a  feeling  of  nunibueHH  or  formication  in 
th»  arms.  The  attacks  of  pseudo-angina  are  liable  to  be  attended  and 
follow^  by  eructations  of  gas  and  discbarge  of  large  quantities  of 
wine.  The  first  attiicks  are  usually  far  apart,  later  attacks  l>ecome 
more  fr^jueut.  The  first  attacks  occur  only  in  the  day,  later  attacks 
occur  also  at  night. 

The  diagnosis  of  a  marked  case  is  easy.  The  agonizing  pain,  the 
tUiBitejikable  anxiety  occurring  in  paroxysms  and  in  an  individual 
Usaally  over  fifty,  who  has,  as  a  rule,  shown  signs  of  failing  action  of 
the  heart,  or  other  evidence  of  arteriosclerosis,  make  an  association 
0|  symptoms  which  distinguishes  the  disease.  The  question  of 
Utmost  im|Mjrtance  is  the  recognition  of  organic  disetiso  and  the 
^^paration  of  cases  of  purely  nervous  origin.  To  make  this  diagnosis 
*3achard  Liliulntes  the  following  aphorisms : 

(1)   Eirery  angina  produced  by  an  effort  of  any  kind,  by  rapid 
^  ^miking,  etc. ,  is  a  true  angina. 

H         r2)  Every  angina  which  occurs  8i>ontaueou8ly,  without  the  inter- 
V^^ntiou  of  an  effort,  is  a  false  angina. 

K        (3)  But  an  angina  which  occurs  in  the  night,  though  independent 
^pol  effort,  ia  a  tme  angina. 

HyHt**rical  angina  shows  iisolf  most  frequently  in  the  female  sex 
«t  the  age  of,  and  more  exclusively  as  the  result  of,  emotional  distur- 
lifttxsiw.  Attacks  occur  in  connection  with  or  as  a  conseijuonce  of 
-AiiA^'mia,  after  i»arturitiou,  hwtation,  abortion.  The  angina  may  be 
-au^  Bttdden  and  as  sovore,  but  it  is  not  so  strictly  localized.  It  docs 
oonfine  itst«lf  to  the  heart  or  to  the  left  arm,  particularly  to  the 
Ti^ion  of  the  nlmu*  nerve,  but  may  involve  the  whole  aide  of  the  body. 
ot  infrmiueutly  the  puin  l>egins  in  other  parts  of  the  lK)dy.  Any 
riatiou  with  homiauA^sthesia,  hysterogenous  regions  or  zones, 
rlams,  or  other  distinctive  signs,  would  form  even  more  characterisdo 

Ifeatarai.  The  pains  are  also  more  liable  to  be  attended  with  pal- 
pi tatian. 

The  emotional  feature^}  continue  throughout  the  attaiik.  In 
hy-Mlencalangiuii  th**  patient  may  widk  up  uuil  down  the  room,  throw 

benelf  on  the  bed  or  sofa,  wring  her  hands  or  hIiow  manifestations  of 
^^^  V(»L.    IV. --39 
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chorea  major.  True  angina  permits  no  such  manoeiiTrea,  tot  in  tme 
angina  the  pain  and  anxiety  are  so  great  as  to  inhibit  every  move- 
ment. Delnsions  and  distorbanoe  of  special  sense  are  more  charao- 
terietic  of  pseudo-angina.  Certain  patients  have  a  feeling  as  if  the 
ceiling  was  about  to  crush  them.  They  believe  themselves  doomed, 
that  they  must  i>erish  in  half  an  hour  or  an  hour.  The  delusion  of 
the  special  senses  takes  the  form  that  is  sometimes  seen  in  migraine. 
Thus  there  may  be  scotoma,  phosphema,  a  turning  wheel  encircled 
by  flames,  or  the  chairs  or  tables  or  other  objects  of  furniture  may 
appear  of  gigantic  size.  These  patients  move  in  a  state  of  constant 
apprehension  and  fear.  The  sight  of  workingmen  or  poor  people  on 
the  street  excites  the  fear  of  social  revolution  with  mnrder  and  mas- 
sacre. The  crossing  of  a  sash  in  the  window  pane  across  the  street 
is  looked  upon  as  a  cross  over  a  grave.  A  strong  man  is  regarded  as 
an  executioner,  etc.  These  hysterical  symptoms  distLoguish  them* 
selves  from  true  angina  by  the  absence  of  any  constant  and  uniform 
Uood  pressure  (Pfungen). 

Neurasthenic  oases  occur  likewise  in  younger  subjects  with  other 
evidence  of  neurasthenia,  excitable  pulse,  disinclination  to  effort, 
agoraphobia,  or  other  anxiety,  etc. ;  in  the  absence  likewise  of  any  evi- 
dence of  oi^anio  disease. 

The  pseudo-anginas  of  alcoholism  and  nicotinism  occur  for  the 
most  part  in  younger  individuals,  and  in  connection  with  the  history 
of  excessive  use  of  alcohol  and  tobacco,  other  evidence  of  which  may 
be  found  in  anomalies  of  the  heart's  action,  in  the  mental  and  visual 
disturbance  of  tobacco,  and  in  the  gastric  and  psychical  disturbance 
of  alcohol. 

The  vaso-motor  cases  occur  more  especially  after  exposure  to 
cold,  and  are  distinguished  by  the  prevalence  of  parfesthesia  rather 
than  of  pain  and  anxiety.  It  is  not  so  much  the  pain  which  predom- 
inates, as  the  spasm  of  the  vessels  in  the  extremities,  with  a  feel- 
ing of  coldness,  stiffness,  formication,  anaesthesia,  especially  of  the 
fingers. 

As  angina  pectoris  depends  upon  organic  disease  of  the  heart,  a 
common  source  of  confusion  is  with  cardiac  asthma.  But  dysp- 
noea is  the  cardinal  symptom  of  cardiac  asthma,  while  anything  like 
a  real  dyspnoea  does  not  at  all  belong  to  stenocardia.  The  dyspnoea 
of  cardiac  asthma  is  due  to  mechanical  obstruction,  which  is  expressed 
in  other  signs,  as  in  cyanosis  of  the  face,  stasis  in  the  extremities, 
swelling  of  the  liver,  sometimes  by  the  expectoration  of  sputum 
stained  with  blood.  The  anxiety  of  cardiac  asthma  is  more  the  dis* 
tress  associated  with  extreme  dyspnoea,  and  the  pain,  which  is  such 
an  agonizing  element  of  stenocardia,  is,  if  felt  at  all,  only  a  subordi- 
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liBtttare  of  ninliac  astbinu.  Attacks  of  cardiiK*  iisthnia  are  exprea- 
of  insufficieucy  wbich  develop,  like  the  paroxyams  of  auj^inn, 
nader  increas*^  of  hlood  inessure  with  failing  tictiou  of  the  heart. 
Tb<4  hi^'art  failure  in  cardiac  asthma  in  a  chronic,  often  fatty,  de^en- 
erfttioD  of  lb©  myocanliuiu,  afcteudetl  by  dyHpnu'a  upon  every  effort, 
and  by  BtAsis,  eBi)ecially  in  the  lungs.  The  paroxvAm  of  cardiac  aath- 
nui.  ivbich  may  lie  bnistpie  in  it^  origin,  in  a  temporary  coUaimenf  the 
heart  muHcle,  wliich  cannot  supply  the  additional  sudden  demand, 
and  ihvi  r<tllai>8v'  \h  shown  iu  the  rapid  development  of  jiulmonary 
flBdema,  as  expreased  in  the  extreme  dyapncea  and  in  the  moist  nUea 
wtkicL  can  l»e  beard  everywhere  over  the  chest.     These  ccmditions 

never  aeen  in  a  case  of  pure  angina.  Bnt  combinations  of  angina 
canliac  asthma,  which  are  sometimes  seen,  may  make  the  diag- 
Qosia  very  ditHcult. 

liitercostil  neuralgia,  with  its  painful  points,  and  pleurodynia 
vitb  its  incrpasf^  of  pain  on  iuapiration,  both  affections  prevailing 
vitb  the  entire  al>sence  of  augnisb,  could  not  long  be  mistaken  for 
aagiua  pectoris. 

Proguoaia, 

The  prognosis  is  always  extremely  grave.  The  tnie  disease  has 
An  &&at<.tmieal  foundation  which  is  irremediable.  Many  cases,  as 
stated,  succumb  in  the  lirst  atbu'ks,  and  every  patient  ia  in  constant 
At  the  same  time  it  should  Ix^  made  plain  to  a  patient  that 
projier  manjtgement  the  severit>  of  the  attacks  may  be  miti- 
gated, and  the  intenal  may  be  increased,  so  that  life  may  be  prolonged 
for  years.  Individual  attacks  may  1>«  years,  even  many  years,  apart. 
Id  one  of  the  crises  reported  by  Murrell,  the  patient  lived  forty  yeara 
after  the  firat  attack.  Flint  has  known  lu^tual  recovery  to  occur;  that 
is.  the  circulation  iu  the  heart  may  adjust  itself  in  some  way.  Cursch- 
fflanu  descrilted  two  cjises  in  which  the  gravest  possible  attacka, 
vIiicL  occurred  with  great  frerjuency  between  the  age  of  forty  and 
fifty,  disapjioaretl  entirely  iu  the  course  of  time,  and  left  only  a  retar- 
itioii  of  the  puLse  as  a  relic  of  the  angina  i>ectori8. 


TVeafmeni. 

hv  treatment  resolves  itself  into  the  treatment  of  the  attack  and 
iha  tretatmeut  of  the  intt^rval.     As  the  attack  is  announced  by  the 
ration  of  preasnre  of  the  blwnl.  which  necessarily  throws  extra 
rk  up<m  the  heart,  the  evident  indication  is  to  reiluce  this  pren- 
ftd  qniokly  iw  |>osHibl(\     We  are  more  fortunate  than  our  fore- 
{fttben  in  the  posseHnion  of  remedies  in  the  nitritee,  which  quickly 
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produce  this  desired  effect.  The  most  powerfiij  of  ih^t-^  agents  \a 
the  ainyl  iiitrite,  wLich  was  discovored  by  Balard  in  1H44,  and  wm 
first  used  by  Guthrie  iu  1859.  The  inlmlation  of  a  few  dropH  retiut-cf 
the  blood  proHsuro  ut  once  by  gcuonil  rehixiition  of  tlit*  Arterioles, 
especially  of  those  in  the  upper  parts  of  the  bocl,v.  The  dilatatinii 
of  the  surface  vesHels  is  indicated  in  the  flushing  of  the  face,  which 
rapidly  extends  to  the  neck,  while  upon  the  breast  appear  red  h\aM 
which  rapidly  increase  and  coalesce.  At  the  same  time  the  heart  is 
set  in  active  motion,  and  rapid  pulHatiou  is  felt  in  the  ni-teries.  The 
remedy  is  beat  taken  wht^n  thw  patient  is  iu  the  upright  post.ire,  nod 
is  carried  alK)ut  ready  for  immediat43  use  iu  the  form  of  small  cUu 
tubes,  devised  by  Snlger,  which  may  be  cnishod  with  the  fiiij^ers  so  th&t 
the  oout(*ut.s  may  be  received  n])r>n  a  hnndkorcldcf  and  thus  inLHk>d. 
The  iulialation  produces  a  sense  of  fulness  and  heavinesa  in  the  L^ad, 
with  a  kind  of  intoxication  without  hws  of  ronsrionsneHS.  TlnK»_'ffi«t 
is,  however,  very  trausit<^)ry.  Longer  inhalation  develops  vertigo  widi 
headache  and  stupor.  The  dose  should  l)o  small  at  finat,  two  or  tbn^ 
drops,  thongh.  it  may  lie  increased  if  necessary  to  as  much  hh  Uh 
drops.  The  inluilation  should  be  iu  all  cases  discontinued  at  "tiw 
upon  i*elief  of  the  symptoms,  and  should  not  l^e  pushed  too  long  in 
case  of  failure.  Unfortunately  the  remedy  sometimes  fails.  Fhkk? 
ret>orted  a  case  in  which  the  amyl  nitrite  was  use<l  without  relief- 
See  also  myocarditis. 

Should  the  amyl  nitrite  fail,  resort  may  be  liad  at  once  to  i=^ther 
and  chloroform,  though  the  older  authorities  wei'e  very  timid  in  tin* 
nae  of  antestlietics.  Ether,  suljihuric  or  acetic,  is  to  Ije  preferred 
to  chloroform,  and  it  is  best  administered  after  the  suggestion  of 
Romberg,  by  pouriug  a  teaspoonfu]  or  two  in  a  saucer  and  havinfc 
the  patient  inhale  the  fumes.  Fraeakel  knew  an  old  physician  who 
was  seized  every  evening  when  he  went  to  bed,  and  who  learned  to 
control  the  attacks  by  the  inlialatiou  of  ether.  It  is  now  known  that 
the  deaths  which  occurred  under  the  use  of  <»hlorofonn  «ir  ether  shonld 
rather  be  attributed  to  the  disease  itself.  But  pi^efereuco  is  iu  all 
oasea  to  lie  given  to  the  amyl  nitrite,  not  <mly  iHHuinse  it  is  less  dan- 
gerous, but  because  the  relief  it  affords  is  more  immetliate. 

The  other  nitrite«,  es|)Ocially  nitroglyceiin.  an*  given  more  in 
prevention  of  attacks.  Nitroglycerin  is  really  an  acij  eth«-r  of  alco^ 
hoi  glycerin  with  nitric  acid,  and  as  it  lilx^rates  nitric  acid  t»  atatu 
nasrendi  it<*  effect  is  inteuse  and  it  must  be  used  cautiously  at  first  It 
prtxlucps  the  same  result  as  the  inhalation  of  amyl  nitrite,  but  in  a  little 
longer  time,  as  the  effect  is  shown  only  after  from  tliree  to  five  niiuutt« 
It  lifiK  the  advantage,  however,  that  it  continues  much  longer,  some- 
times  tin  long  as  four  to  six  or  eight  hours.     It  may  be  given  first 
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in  the  milder  cases  of  angina,  as  in  a  vaso-motor  angina.  It  has  the 
same  effect  also  in  dilating  the  capillaries,  flushing  the  face,  and  pro- 
ducing fulness  and  heaviness  in  the  head.  But  tolerance  is  soon 
established.  It  is  conyeniently  kept  in  the  shops  in  a  one-per-cent. 
alcoholic  solution,  and  the  dose  of  this  solution  ranges  from  one  or 
two  to  ten  drops,  beginning  with  the  smaller  amounts.  The  remedy 
may  be  also  used  subcutaneously  in  the  same  dose,  with  much  more 
prompt  effect.  During  the  period  of  prevalence  of  angina,  the  remedy 
may  be  carried  about  in  chocolate  tablets,  as  devised  by  Bossbach, 
of  which  one  contains  0.805  milligramme  nitroglycerin.  Of  these 
tablets  one  to  two  may  be  taken  daily.  Murrell  advises  a  dose  every 
three  hours  regularly,  with  additional  doses  during  the  paroxysm. 
In  one  case  Murrell  pushed  the  dose  up  to  110  minims  of  the  solu- 
tion, that  is,  to  more  than  one  minim  of  pure  nitroglycerin. 
T.  Ziemssen  speaks  of  an  old  major  who  formerly  suffered  such 
severe  attacks  as  to  prostrate  him  upon  the  street  and  who  secured 
complete  exemption  for  many  months  by  the  use  of  nitroglycerin. 
Hey  found  in  the  sodium  nitrite  a  preparation  of  similar  composition 
with  amyl  nitrite,  and  liberating,  like  nitroglycerin,  nitric  acid,  which 
is  really  the  essential  agent.  This  remedy  has,  however,  no  advan- 
tage over  nitroglycerin  and  amyl  nitrite. 

More  protracted  cases  may  caU  for  the  use  of  morphine,  subcutane- 
ously at  first,  and  later  possibly  internally.  All  the  best  authorities 
on  heart  diseases  warn  against  the  use  or  abuse  of  morphine.  Cursch- 
mann  emphasizes  the  danger  of  strong  narcotics  during  the  attacks. 
He  saw  a  number  of  cases  of  sudden  death  in  angina  which  he  was 
compelled  to  attribute  to  excessive  doses  of  morphine.  Electricity 
has  been  found  of  little  value,  but  the  application  of  the  continuous 
current  along  the  course  of  the  vagus  in  the  neck  and  down  the  arm 
in  cases  where  a  distinctly  painful  feeling  is  experienced  in  the  hand, 
has  been  found  useful  in  warding  off  attacks  (Yeo) . 

Mild  cases  of  pseudo-angina  may  be  relieved  by  the  antispas- 
modics, valerian,  asafoetida,  Hoffmann's  anodyne,  which  lightly  stim- 
ulate tlie  heart.  Counter-irritants  to  the  surface,  sinapisms,  are  of 
decided  value.  Fraenkel  found  in  some  cases  relief  from  the  quick 
application  of  cold  in  the  form  of  ice-bags,  or  cold  cloths  in  the 
region  of  the  heart.  Romberg  once  saw  an  attack  cut  short  by  the 
eating  of  ice  cream.  Schott  applies  heat  in  the  form  of  hot  water, 
60''-70°  C.  (140°-157°  F.),  by  means  of  a  rubber  bag  constructed  for 
the  purpose,  which  is  applied  directly  to  the  region  of  the  heart. 
Sometimes  this  simple  method  furnishes  excellent  results. 

The  treatment  of  the  interval  resolves  itself  into  the  treatment  of 
arteriosclerosis,  especially  by  the  iodides,  and  the  administration  of 
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tonics,  such  aa  strycbiiiiie  and  araenio.  Balfonr  dedarea  that  anenio 
is  partioolarly  indicated  in  all  heart  diseases  attended  with  pain. 

Patients  learn  to  prevent  attacks  by  avoiding  every  exposnrSy 
indiscretion,  and  effort  as  much  as  possible.  Under  this  head  is 
included  the  learning  of  the  difficult  lesson  of  self-control. 

These  points  in  treatment  are  summarized  in  the  response  to  a 
letter  by  Fothergill,  quoted  by  Dr.  Madden,  who  after  mentioning 
the  effect  of  amyl  nitrite  in  reducing  the  duration  of  the  attacks  from 
twenty  minutes  to  two  in  his  own  person,  stated  that  he  was  finally 
able  to  discontinue  all  medication;  but,  he  said,  "On  one  point  I 
have  to  be  particularly  careful,  I  dare  not  hurry  myself  in  anything. 
If  I  do  through  inadvertence,  I  am  speedily  reminded  of  my  mistake 
by  an  attack  of  pain." 
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DISEASES  OF  THE  BLOOD-VESSELS. 


DISHASES   OF  THE  AORTA. 

Inflammation. 

TffE  walla  of  the  aorta  may  be  iuvaded  by  pos-fonniD^;   micro- 
oi^aiuHmB  and  abncesaes  may  result.     SncL  abscesses.  wiusIdk  eleva- 
'^iobs  of  the  interoal  coat  of  the  vessel,  have  been  described  by 
Andral,  Virchow,  Spicj^lor,  Sohiitzenber^er,  Lebert,  Kokitaiisky,  and 
others.     In  all  cases  there  were  signs  of  septieA*mia  or  purulent  in- 
fection.    The  abscesses  are  analof^ous  to  those  which  under  similar 
«:ircti instances  are  sometimes  obsened  in  the  muscular  structure  of 
the  heart.     Cases  of  8Upi)urative  inflammation  of  the  aorta  are  very 
rare.     It  is  seldom  that  the  disease  can  be  recognized  during  life, 
but  it  is  noteworthy  that  in  the  case  of  a  patient  who  manifests  the 
rigoia,  sweats,  rapid  changes  from  very  high  to  very  low  temi>era- 
tnree,  and,   perha{>s,  manifestations  of  jmrulent  transformations  in 
other  organs,  the  tunics  of  the  aorta  may  be  attacked,  and  the  aortic 
\~alveB  may  l»e  rendered  incompetent. 

The  aortic  endothelium  abo  may  be  involved  in  ulcerative  endo- 
tia.  The  ulceration  may  attack  the  aortic  valves,  already  dis- 
and  spread  up  the  vessel.  Deep  exc4ivations  are  seen  in  some 
in  the  coats  of  the  aorta.  Ulcerative  endocarditis  may  be 
brought  about  by  several  varieties  of  micro-organisms.  In  cases 
which  are  associated  with  pneumonia  and  in  which  tlie  pneumoooc- 
COB  is  the  infective  agent  the  aortic  valves  are  especially  liable  to  be 
attacked.  Ulcerative  disease  due  to  micro-organisms  may  attack 
portions  of  the  aortal  already  affected  by  chronic  degenerations.  In 
a  case  under  my  owu  care,  of  a  woman,  aged  62,  who  died  with  signs 
ol  heart  failure  and  interstitial  nephritis,  there  were  several  large 
ulcers  of  irregular  f«.>rra,  with  sharply  cut  edges,  and  portions  of 
detached  ondarterium  adhering  at  some  points  in  the  arch  of  the 
aorta  and  the  descending  i>ortion,  one  ulcer  being  visible  in  the 
abdominal  aorta  just  below  thpt  diaphragm.  8e<-tious  from  one  of 
the  ulcers  showed  clusters  of  micrococci  in  the  deepest  layer  of  the 
iu  the  floor  and  edges  of  the  ulcers.     There  were  also  chronic 
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chauges  in  the  aorta  with  calcareous  degenerations.  In  some 
the  two  conditions  Lave  been  fouml  together— an  nlceration  of  tlie 
valves  or  of  the  lining  membrane  of  the  aorta,  and  abscesaes  orwl- 
lections  of  pus  uuderueath  the  interuul  coat  of  the  vessel.  Ulceratit^ 
endocarditis,  with  exuberant  vegetations  on  the  aortic  valviw,  luav 
l)e  accompanied  by  acute  uou-puruleut  iufiamiuation  of  the  aorta,  u 
in  a  cfise  under  the  care  of  Huchard  in  which,  in  addition  In  lli.' 
ulcerative  disease  of  the  aortic  cusi^e,  due  to  pneumococci,  there  wen- 
patches  of  yellowish-green  color,  uniting  to  form  a  circlet  alnivo  tlie 
valves,  presenting  the  characters  of  acute  aortitis  described  hereafter 


Acute  and  Subacute  AoirrmB. 

Morbid  Anatomy. — The  aorta  observed  on  its  internal  surface  nwy 
present  pale  or  bluish-white  patches  varying  in  size  fnuii  a  pin's 
head  to  a  circle  an  iuch  iu  diameter,  these  often  cojilesi;iug.  IV 
patches  may  lie  transparent,  of  grayish  color,  or  opalescent  and  vel- 
loM'iHh-gray  and  sometimes  l>lofKi-stained.  The  finger  passed  o 
theui  finds  slight  olcvatious  alteiTiatiug  with  depressions, 
elevated  portions  are  soft  and  ehistic.  These  may  be  isolated 
with  depressed  borders,  something  like  the  swollen  Peyer's  pate 
in  typhoid  fever. 

The  appearance  of  dark  blooil-stains  in  the  living  membrane  of 
the  aorta  must  not  l>e  mistaken  for  intiammatory  changes.  These 
are  due  to  post-mortem  imbibition  of  the  coloring  matters  of  die 
blood.     In  inflammation  the  internal  surface  is  paler  than  normal. 

The  patches  may  be  gray  and  soft  in  the  acute  stage;  yellow 
and  firmer  in  the  later  stages.  The  swelling  is  due  to  6uid  exnda 
cont^iiuing  round  or  oval  cells,  which  lift  the  inner  coat  and  ex 
among  the  elastic  fibres  of  the  middle  coat.  There  are  evid 
successive  formations  so  that  some  present  signs  of  recent  chan 
others  show  later  transformations.  The  eailier  patches  have 
termed  "platjues  gelatiniformes."  The  site  of  these  ap(^earanoe«  i« 
chiefly  the  ascrending  and  the  transverse  aorta;  the  dLsease  proeeM 
may  be  limited  to  this  region,  leaWng  the  aortic  valves  intact.  The 
lesions  may  be  found  also  at  those  parts  of  the  aorta  whence 
great  trunks  (the  innominate  or  the  left  carotid  and  subcla 
emerge,  Hummnding  these  vessels  with  a  sort  of  collar  and 
up  to  an  obatructiou,  more  or  less,  of  their  lumen.  (See  Fig.  SD, 
465.)  There  may  be  narrowing  of  the  coronary  arteries;  in  (aci 
the  changes  may  be  confines!  to  their  neighlxirhood,  the  Adjoining 
endarterium  showing  small  patches  of  iuflammatory  change  em^niAch- 
ing  on  their  lumen ;  there  may  be  thus  merely  a  peri-coronary  aortifcia. 
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The  middle  coat  is  rendered  less  resistant,  so  that  it  may  distend 
iritL  the  Mood-wave,  though  thickened  by  rounded  or  flat  cells  among 
its  fibres.  The  aorta  may  dilute  from  deficient  reaiHtauce  of  On  walls, 
th«  dilatation  b*^ing  proportiouiLte  to  the  duration  of  the  disease. 

The  external  coat  is  also  thickeued  and  its  blood-vesaels  are 
enlat)$ed;  nnmljerU^ss  ronu<l  cellH  infiltrate  the  fibrouH  tissue.  Home 
vessels  may  rnpture,  causing  visible  hemorrhages.  Sometiraea  the 
neighlnmug  jM-ricjirdium  shows  signs  of  dry  pericarditis.  Pericarditis 
iritlieffcusion  hits  also  been  observed,  though  very  rfti*el.v.  There  may 
also  be  ]»eri-aortitis.  Tlie  m<^)8t  imporbuit  stnictures  tlnis  involved 
are  the  nerve-filaments  or  the  ganglia  which  surround  the  aorta. 
Laikoereaux  noted  in  IH\)1  a  case  in  which,  after  death  in  a  paroxysm 
of  angina  pectoris,  there  were  found  iufiammatory  changes  of  the 
aorta  in  the  internal  coat  constricting  the  con)uary  arteries,  and  there 
wu  an  infiltration  of  iufiammatory  products  in  the  external  coat 
ftlso  which  involved  the  nerve-elements  of  the  cardiac  plexus.  He 
described  a  second  case  in  1804  in  which,  with  aortitis  in  patches 
{aarfUe  en  j>lat^aeff)  which  he  considered  duo  to  malaria,  there  were 
signs  of  chronic  aortitis,  constriction  of  the  con)nary  arteries,  and 
Qianifest  lesions  of  the  nerve  fibres  of  the  canliac  plexus  which  were 
inrolved  in  the  thickened  external  coat  of  the  vessel. 

Sjpnptotns  and  Course, — Difficulty  of  bn'athittg  becomes  manifested, 

with  a  sense  of  weight  or  constriction  in  the  chest  and  distress  or 

a&zielT.     The  character  of  the  dyspn<^ea  is  i>6culiar,  inspiration  being 

kkBg  and  painful  and  expiration  short.     Tlie  recuml)eut  position  is 

oot  tolerated;   there  is  some  orthopncea.     The  difiiculties  are  in- 

tiemml  by  effort,  but  souietimea   there  are  attacks  of  <lyHpuwa  of 

ilM>deratd  severity  not  provoked  by  exertion.     There  may  be  a  dry 

Congh.     Pitin  is  severe;  at  first  it  is  a  sense  of  constiiction  about  the 

midHteraum.     Sometimes  there  is  the  feeling  of  a  lump  in  the  throat, 

tbo   *  globus  hystericus."      The  pain  in  some  cases  is  agonizing; 

there  may  be  radiations  to  the  neck  or  down  the  left  arm,  and  the 

Aitaoka  of  intense  pain  may  have  all  the  characters  of  ti'ue  angina 

pectoris.    It  has  been  described  in  some  ciisos  as  of  a  burning  or 

tearing  character  behind  the  sternum.     lusomuia  is  in  many  cases  a 

distressing  symptom.       Vtriujo   has  l>een  noted  in  occasional  in- 

•tesoea.     Dt/ttjtepsia  is  a  symjttom  in  almost  all  cases,  there  being 

iraqiient  manifestations  of  flatulence  with   nausea  and  erucbitious, 

aoinetimes  vomiting.     Tlie  face  is  pale,  or  of  the  color  of  yellowish 

day,  the  pallor  increasing  as  the  disease  advances,  or  it  may  i>re«ent 

a  leaden  hue;  it  wears  the  look  of  intense  anxiety.     In  some  cases 

forcible  pulsations  of  the  arteries  of  the  neck   have  been   noted. 

Usually  the  extremities  are  cold;  slight  ]>itting  may  be  observed  over 
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the  tibiflB  and  in  a  minority  of  cases  there  has  been  advancing  oedema. 
The  disease  is  not  attended  by  elevation  of  temperature. 

A  sign  relied  upon  by  Fotain  is  an  abnormal  upward  diaplaoe- 
ment  of  the  subclavian  arteries  so  that  these  are  felt  to  beat  in  the 
hollow  above  the  clavicle.  The  sign  is  most  marked  in  the  case  ol 
the  right  subclavian.  This  is  due  to  the  dilatation  of  the  aorta,  caus- 
ing its  branches  to  be  lifted  to  a  higher  plane.  In  the  normal  state 
the  subclavian  artery  does  not  rise  above  the  davicle ;  it  may  be  two 
or  three  centimetres  above  the  edge  of  the  bone  when  the  aorta  has 
become  dilated.  Confirmatory  signs  should  be  sought  for,  viz.,  the 
enlarged  outline  of  the  vessel  as  shown  by  plessimetric  peronsaion 
and  the  increasing  loudness  of  the  aortic  second  sound.  Implication 
of  the  orifice  by  passive  dilatation  or  by  the  extension  of  diaeaae-to 
the  semilunar  valves  of  the  vessel  will  be  evidenced  on  ansonltaticm 
by  the  occurrence  of  diastolic  or  of  systolic  and  diastolic  mnrmura  in 
the  aortic  area. 

Caiiaes  and  Modes  of  Development, — Acute  or  subacute  infiammar 
tion  of  the  aorta  may  arise  and  progress  as  an  independent  disease 
or  may  occur  as  a  dangerous  or  fatal  engraft  upon  pre-existing  ohronio 
disease.  It  is  dear  that  there  may  be  repeated  manifestations  of  the 
inflammatory  processes ;  so  the  post-mortem  appearances  vary  with 
the  time  which  elapses  before  the  fatal  issue. 

It  seems  from  the  somewhat  limited  evidence  available  that  the 
protopathic  lesion  may  be  the  result  of  some  forms  of  infective  dis- 
ease in  their  late  stages,  sometimes  long  after  the  original  infection. 
Small-pox  has  been  cited  as  a  cause  by  Brouardel,  scarlet  fever  and 
measles  by  Huchard,  typhoid  fever  by  Landouzy  and  Fotain.  From 
my  own  experience  influenza  may  be  a  cause.  In  a  lady,  aged  sixty- 
five,  who  came  under  my  care  there  had  been  no  morbid  antecedent 
until  an  attack  of  influenza  winch  was  followed  by  extreme  nervous 
depression.  Two  years  after  the  attack  there  was  probably  re-infec- 
tion. There  occurred  intense  sternal  pain  aggravated  by  even  slight 
exertion  and  accompanied  by  nausea  and  sometimeB  vomiting,  with 
dyspnoea.  There  were  many  other  signs  of  dyspepsia,  flatulence, 
pyrosis,  constipation,  and  disinclination  for  food.  The  site  of  maxi- 
mum pain  was  the  third  intercostal  space  to  the  right  of  the  sternum ; 
on  attempted  walking  there  were  radiations  through  the  shoulders. 
The  pulse  was  very  slightly  quickened ;  the  normal  was  80,  it  was 
now  92  but  perfectly  regular,  and  there  were  no  physical  signs  of 
disease  of  heart  or  arteries.  There  was  no  improvement  under 
treatment  and  one  month  after  my  observation  great  agony  at  the 
sternum  was  experienced  for  twenty-four  hours.  The  patient  then 
slept,  but  woke  during  the  night  and  became  suddenly  convulsed  (as 


ACLI'l'K   AND   fltTBAt'UTK   AORTmS. 


461 


nnd  reported  it)  about  the  cheat  and  neck  for  a  few  secondB 
Mil.v  ami  then  died.     There  was  no  post-mortem  examination. 

Laocereaux  has  cittnl  malaria  as  a  caiLse,  hni  iiiithorities  of  grejit 
ITAight  (as  Sir  Joseph  Fa>rer  and  Laverau)  Lave  declared  that  they 
re  never  observed  a  ease  presenting  good  evidence  of  the  awsoci- 
on.  I  have  seen  two  cases  which  confirm  the  view  of  Laucereaiix* 
tbe  one,  a  lady  of  middle  age,  witli  no  morbid  antecedent  except 
ia  from  long  residence  in  an  a^iinh  district,  there  were  signs  of 
rtitis  with  aortic  incomi>etence.  I  have  ou  many  occasions  noted 
e  advent  and  progress  of  disease  of  the  aortic  valves  in  those  who 
bave  lived  in  malarial  districts  but  who  Lave  shown  no  other  dispos- 
Eng  causes  to  the  disease.  In  a  lady,  aged  40,  who  had  long  resided 
ID  tuabmal  districts  in  India  and  in  Australia,  but  who  lierself  had 
inanifefited  no  signs  of  ague,  I  observed  signs  of  the  onset  and  course 
of  aortitis.  There  had  been  one  attack  of  rheumatic  fever  fifteen 
yean?  previously,  and  it  is  possible  that  some  valvular  imperfection 
as  the  legacy  of  tliis,  bnt  the  course  of  the  symptoms  was  that  of 
te  aortitis,  tliougli  perhaps  engrafted  on  pre-existing  disease.  The 
ymptoms  l>egan  with  dyspnctu  on  exertion  and  almost  constant  pain 
the  heart  region^  with  occasional  numbnesses  in  the  left  arm.  The 
was  100  i)er  minute  and  very  irregular.  The  outline  of  the 
and  vessels  was  normal.  A  3yst<»lic  murmur  wjis  heard  near 
tike  fitemam  at  the  end  of  the  sei-ond  intercostal  s]>ace  and  over  the 
third  cartilages,  and  up  each  carotid.  In  the  course  of  eleven  days  the 
|)re<'<»nlial  dulness  increa.sed  and  exhaustion  folhnved  the  slightest 
•ffort,  even  taming  in  bed.  The  diastolic  murmur  of  aortic  regurgi- 
latioD  was  now  manifeste<l,  though  it  was  not  present  before.  There 
irere  jwiroxysms  of  whistling  breathing  (inspiratory  dyspucea),  then 
Bough  of  a  dry  tickling  character.  The  pidse-rate  increased  to  120  and 
l>v«r;  dreadful  i*aiu  was  ex|)erieaced  across  the  chest  and  down  the 
te>ft  arm.  (Kdoma  oomnien(*ed  and  increa.sed  in  the  lower  extremities 
knd  death  ensued  about  four  months  from  the  first  record  of  symp- 
|nms. 

kThe  other  causes  of  acute  cannot  l)e  differentiated  from  those 
r  chroDin  aortitis.  It  would  seem  that,  just  as  ulcenitive  end(x:ar- 
itis  may  l>ecomp  manifested  in  previously  diseased  endtwardium, 
^o  Uwi  acute  inflammatory  changes  of  aortitis  may  l>e  initiated  by 
jBumy  toxic  agencies  in  the  coats  of  the  aorta,  internal  and  external. 
^rhi-  '    '         iilready  undergone  chronic  morbiil  changes. 

V-  Forth*'  diagnosis  of  tiie  dineaHe  in  the  early  stages 
Ibeniost  important  cousideraticm  is  theiiss<M'iatiou  of  prvcordial  pain 
and  difficulty  of  breathing.  .\cutt^  pain,  constant  or  pan»\vsmid,  over 
the  site  tif  the  heart  or  aorta,  though  of  extreme  intensity,  and  hav- 
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ifiK  radiadoDft  to  the  left  arm,  tb?  back,  and  tLe  obouldfm, 

angina  pectoris,  is  of  no  diaKQostic  luiyx^rijMr  m,  I  bare  recorded 
many  examples  of  ]>seU(lo-anKiua  with  the  uccompauimentH  »if  ])Alpit»- 
tion  (or  tachycardia »  nr  cardiac  irregularity  having  nothing  in  iv>miuun 
with  disease  of  the  aorta.  It  is  probable  that  there  may  lie  e\'eti » 
neuritis  of  the  cardiac  plexus  without  involvement  of  the  aorta.  The 
pain  of  aortitis  is  of  burning  or  tearing  character,  with  a  sensatioii  d 
constriction  or  tension  referred  to  tlie  sternum.  It  may  he  alnnMl 
constant  or  may  l3e  manifested  only  at  intervals  (generally  lasting  for 
some  hours)  or  it  may  Im*  acoompauieil  by  ]uiroxy8ms  having  i]m 
characters  of  true  angina  ]>ectoris  with  radiations  to  the  shonldeiH  or 
arms,  t<f  the  back,  or  ti:)  the  throat.  The  difficulty  of  breatLiiif*  it 
essentially  of  the  form  of  cardiac  dyspnoea,  dyspncea  of  effort,  thon^L 
there  may  l)e  paroxysmal  attacks  without  provoking  cause.  The 
united  effect  of  the  distressing  pain  and  the  dy8pna«a  is  int»aw 
anxiety  which  is  imprinted  upon  the  countenance.  Corrobr>r«tiTe 
signs  are  those  which  result  from  the  ol>struetion  to  tlie  blooJ-fl'tv 
due  to  the  narrowing  of  the  vessels  pnx^eding  from  the  aorta.  Ln- 
pediment  to  the  flow  through  the  can>tid  is  shown  by  tlie  jMllorot 
yellow-clay  color  of  the  face  as  seen  in  aortic  val\*ular  disea.se;  s«>tbc 
face  presents  not  only  the  characteristic  look  of  anxiety  but  the  hti 
of  aneemia.  Obstruction  of  the  coronary  arteries  is  evideuixwl 
the  incre^ising  foobleness  and  tendency  to  syncoi>e,  by  the  m* 
tations  of  oedema,  and  by  the  other  signs  of  heart-failure.  The 
tension  of  thedisea.se  (in  a  more  rapid  maimer  than  is  oljsened  nw 
other  conditions)  is  shown  by  the  manifestation  of  systolic  munni 
owing  to  obstiTiction  at  the  aortic  orifitv,  from  involvement  of 
sigmoid  valves  in  the  disease  or  from  roughening  of  the  endarterii 
above  the  valves,  or  of  diastolic  marmurs  indicjiting  tlie  advance 
the  morbid  process  inducing  incompetence  of  the  valves,  or 
these  mnnnurs  combined.  Dilatation  of  the  anrtji  may  l>e  evident 
by  enlargement  of  the  outline  of  the  vessel  as  determine<l  by  pb 
metric  i>ercussion.  Crmsecutive  dilatation  or  hyiH»rtrophy  of 
left  ventricle  may  be  determined  by  the  usual  physical  signs. 

Tlie  second  sound  of  the  heart  may  lissume  a  metallic  or  tyro| 
nitic  character  and  this  is  of  importance  as  telling  of  a  dilatation i 
the  vessel  which  may  not  otherwise  Ije  detected;  but  it  is  not  inn 
ably  the  case.     If  the  site  of  the  disease  l»e  such  aa  to  involve 
sigmoid  valves  these  may  become  swollen  and  the  sound  of  their 
sion  will  l>e  diminished.     It  is  then  muf)!(>d  and  not  accentuated, 
after  the  lapse  of  some  time  a  diastolic  murmur  may  be  heazxl 
the  dull  second  sound. 

In  regard  to  differential  diagnosis  tho  most  practicaU>  im|] 
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is  probably  that  from  hysteria.  In  the  case  of  a  lady,  for  example, 
who  complains  of  severe  pain  at  the  heart  when  the  physical  signs 
indicate  no  notable  abnormality,  the  conclusion  might  be  too 
quickly  arrived  at  that  all  the  asserted  suffering  was  subjective. 
The  quickened  pulse,  the  "lump  in  the  throat,"  the  general  agi- 
tation, the  obvious  dyspnoea  might  be  common  to  both  maladies. 
The  difSculty  of  inspiration  would  lead  one  to  suspect  aortitis,  but 
the  clew  would  be  given  chiefly  by  the  constricting  character  of 
the  pain,  the  effect  of  effort,  even  slight,  in  inducing  the  symptoms 
of  distress  (the  hysteric  patient  would  perform  movements  that  the 
subject  of  the  former  malady  would  refrain  from),  the  expression  of 
countenance  betraying  more  clayey  pallor  and  more  abiding  distress 
and  differing  from  the  "facies  hysterica." 

Huchard  speaks  of  a  difficulty  in  the  diagnosis  from  exophthalmic 
goitre  and  cites  cases  in  point.  It  must  be  very  rarely  that  such 
diflficulty  can  arise.  The  rapid  heart  which  is  an  early  symptom  of 
Graves'  disease  is  not  attended  with  the  severe  pains  and  distress  of 
acute  aortitis,  and  there  is  usually  a  fidgetiness  with  excess  of  move- 
ment in  this  disease,  while  the  subject  of  aortitis  manifests  a  desire 
for  repose  and  especially  refrains  from  movements  of  the  upper 
extremities.  The  diagnosis  of  Graves*  disease  will  be  confirmed  by 
the  advent  of  swelling  of  the  thyroid,  the  proptosis,  the  eyelid  signs, 
and  the  muscular  tremors ;  while  that  of  aortitis  may  be  shown  by 
the  signs  of  progressing  disease  of  the  aortic  valves  or  of  coronary 
obstruction  and  consequent  cardiac  failure. 

There  may  be  a  possibility  of  difficulty  in  the  diagnosis  from 
pericarditis^  as  pericardial  friction  may  be  heard  over  the  base  of  the 
heart  in  aortitis.  In  the  majority  of  cases  the  doubt  will  be  solved 
by  the  observation  of  concomitant  signs  of  acute  rheumatism  in  the 
subject  of  pericarditis.  It  is  very  rarely  that  in  the  early  stages  of 
pericarditis  intense  pain  of  the  character  of  angina  pectoris  is  mani- 
fested, but  this  happens  in  some  cases,  and  Andral  has  cited  two 
examples. 

Treatment. — The  first  indication  is  rest  in  the  semi-recumbent 
position.  The  pain  and  distress  may  be  greatly  relieved  by  the 
application  at  intervals  of  ice-bags  over  the  aorta.  The  ice-bag 
should  be  suspended  from  a  cradle  so  that  no  unnecessary  weight 
presses  upon  the  chest.  As  an  alternative  to  the  ice-bag,  sedative 
liniments  may  be  applied,  but  frictions  must  be  very  gentle.  The 
following  plan  has  given  me  good  results  in  all  forms  of  precordial 
pain.  Take  of  liniment  of  belladonna,  liniment  of  aconite,  and  oil 
of  peppermint  equal  parts  and  mix  intimately  with  a  quantity  equal 
to  the  whole  of  benzoated  lard.     A  creamy  ointment  results  which 
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may  be  gently  rubbed  into  the  painful  area  by  a  pad  of  cotton  wool, 
or  a  layer  smeared  therewith  may  be  applied  and  covered  by  oiled, 
or  vaseline-smeared,  lint.  If  the  pain  and  distress  are  not  sufficiently 
controlled  the  local  hypodermatic  injection  of  morphine  hydrochlorate 
(gr.  i  to  i)  should  be  employed. 

For  internal  medication  the  iodides  (of  sodium,  potassium,  or 
ammonium)  are  of  the  greatest  usefulness.  The  commencing  dose 
should  be  five  grains  three  times  a  day,  but  this  may  be  increased  to 
ten  or  even  Mteen  grains  for  each  dose. 

Especially  at  the  times  of  dyspnoea,  but  also  as  an  adjunct  to 
regular  treatment,  inhalations  of  iodide  of  ethyl  or  of  nitrite  of  amyl 
are  valuable.  Five  minims  of  ethyl  iodide  may  be  sprinkled  upon 
cotton  wool,  and  inhaled  three  or  four  times  a  day,  or  the  inhalation 
may  be  repeated  every  half-hour  during  a  dyspnoeic  attack.  Great 
and  lasting  relief  is  often  thus  brought  about  and  any  uncomfortable 
symptoms  of  fulness  in  the  head  are  much  less  than  in  the  case  of 
inhalations  of  amyl  nitrite.  The  latter  inhaled  in  five-minim  doses 
is  more  effectual,  however,  in  certain  cases. 

For  the  treatment  of  the  insomnia  chloralamid  in  twenty  to  thirty 
grain  doses  is  often  effectual  and  is  harmless.  Sulphonal  is  not 
without  its  dangers.  The  bromides  in  sufficient  doses  are  often  too 
depressant.  Morphine  is  best  administered  by  hypodermatic  injec- 
tion and  with  all  caution  against  inducing  the  morphine  craving. 

Digitalis,  caffeine,  strophanthus,  and  the  cardiac  tonics  generally 
are  harmful  in  this  disease.  An  exception  may  be  made  when  the 
left  ventricle  is  obviously  becoming  weaker  and  especially  if  oedema 
is  manifested.  Then  small  doses  (five  to  ten  minims)  of  the  tincture 
of  digitalis  may  be  administered  every  four  hours  in  conjunction 
with  jJir-grain  doses  of  nitroglycerin. 

Chiionki  Aortitis — Atheroma. 

Morh'id  Anafouuf. — In  chronic  inflammation  with  the  associated 
degenerative  changes,  the  aorta  is  observed  to  have  lost  the  smooth, 
uniform,  supple  characters  which  it  possesses  in  the  normal  state. 
The  internal  surface  when  the  vessel  is  slit  up  may  be  seen  to  present 
whitish  or  yellowish  patches,  slightly  raised  from  the  surface,  but 
the  eye  detects  the  glistening  and  the  finger  the  moist  smoothness  of 
the  unaltered  lining  membrane  of  the  aorta  which  still  covers  them ;  or 
there  may  be  obsen'ed  depressions  and  roughnesses  in  these  patches, 
the  endothelium  having  disa])i)eared.  The  vessel  no  longer  presents 
its  natural  curve  Vmt  is  dilated  and  nmnifests  a  bulging  above  the 
aortic  valves,  its  external  coat  over  the  depressed  areas  showing  sub- 
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■idiary  bTilgiogs.  Or  tlio  dilated  veABel  may  show  pnrcelAin-white 
palchefl,  aa  well  as  those  which  are  vellowish^  their  apx>earauce  being, 
ftB  Mofgagni  expresncMl  it,  as  of  melted  white  wax  dropped  on  a  cold 
surface  to  harden  there;  the  unwary  finger  passed  over  the  surface 
nmj  be  scratohed  or  cut  by  the  hanl  and  sharp  edges  of  the  cal- 
jtlates. 
e  sites  of  those  changes  are  most  freijuently  the  ascending  por- 
and  the  arch  of  the  aorta ;  with  less  frequency  the  descending 
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FiB.  10.— TiM  Earlier  Ch&nces  of  Atberom*.    SihaU  clevatlona  are  aeco  oo  tlie  Urge  curtain  of  Uie 

tBltrml  valT«  acitl  on  Uit*  lUilnic  nieaibraoe  of  the  aorta.    Aa  a  mult  of  tlio  concurrent  changea  in 

ttoBbroa*tl»(ueft,  t4)e  larfl  p<«tprlor  cu»p  is  drawn  upwnrd,  pnMtiiciag  slisbl  tooonipeleuoy  of 

and  paroaUr  oochuUiig  tbe  orlflce  of  tike  ooroavy  arterr.     c^au-diagnuuiuatic.j 

. »  drmvtec  ti7  MSa  MaM  Saoaom. ) 

thoracio  and  tiie  alxlominal  aorta.     The  coronary  arteries  of  the  heart 
HTM  implicated  in  many  cases. 

Dr.  W.  Ainslie  Hollis  {Jourrml  of  Pafhologtj  and  Badn-uthgyt  1894) 

finds  that  of  all  stmctures  the  sinuses  of  Valsalva  are  the  most  fre- 

ijuently  attacked  anil  the  disease  seems  to  stiut  from  the  ridge  bound- 

ittMl  the  uiifter  edge  of  each.     Ui)on  the  aortic  semilunar  valves  the 

BMirueucing  H|K>t  is  often  just  below  a  cor]ms  Arantii,  thence  along  a 

Miiiie  l>orderiiig  the  Inunle  on  either  side,  between  the  fibrous  ridges 

which  conntitute  a  jiart  of  the  normal  structure  of  the  cusp.     \VTien 

incipient  athi^roma   has  attacked   the  aorta  the   lesion   frequently 

the  semblance  of  sinuous,  elevateii  ridges  of  tlje  endothe- 

"^OL.  IV. -aa 
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Hum,  tho  pallid  linear  elevations  interlacing  and  foiming  a  delic«te 
tracery  just  above  the  valve. 

On  microscopical  examination  in  an  early  stage  of  tlie  disf&M  it 
is  seen  iliat  the  endothelium  in  unaltered  in  structare,  thoogh  it  b 
elevated  l)y  swollen  tissue  beneatli  it.  It  is,  therefore,  in  the  highe«t 
degree  improbable  that  the  disease  starts  from  the  lining  memb 
of  the  vessel  and  extends  to  the  i>eriphery.  The  fibres  of  tho  co 
tive  tissue  of  the  deeper  layers  of  the  internal  coat  are  opened 
showing  abnormal  spaces.  The  thickened  wall  of  the  vessel  no  do 
affords  even  at  this  early  stage  an  insufficient  8Upf>ortiu  these  miu 
areas  to  the  blood  current;  but  at  the  same  time  there  is  a  morl 
and  irregular  hyi)erpla8ia  of  the  connective  tissue. 

In  the  deeper  layers  of  the  internal  coat  may  be  observed  clus 
of  round  or  oval  cells ;  and  these,  with  the  fluid  exudation,  the  oi 


Fio.  31.— Sections  of  Aorta  StiawlD|t  the  IntenuU  Ooat  In  the  Earlktr  HlMgc  of  Cbixraic  AorUUi 
(Atheroma}.    Coder  n  low  inuetiiryinir  power,    a,  Noniiml(UMloth«lliim;  ft.  flbres  of  Um  Miffwl 
ooAt  Mparated,  Rhowiafc  tncUned  tnesbe*;  c.  deceoaratsd  patebes  and  sroup*  of 
puaclfs  In  the  deeper  layers. 
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out  meshes  of  the  connective  tissue,  and  the  proliferating  fibres  of  tbfl 
latter  are  the  cauHew  of  the  swellings  and  elGvatioas  obsened. 

In  the  very  early  stage  of  atheroma,  accortling  to  Dr.  Hollia, 
endothelium  and  basement  membrane  are  invaded  by  many  coriji 
which  stain  readily  with  basic  dyea.     With  the  advance  of  dii 
the  corpuscular  invasion  extends  ceutrifugally,  "ajjparently  folloi 
in  the  Erst  instance  the  strands  of  connective  tissue  in  their  obli4 
passage  among   the  fibro-elnstic  bundles  of  the  inner  and    mid< 
coats."     These  corjiuscular  swarraa  are,  according  to  this  autht 
*  blood-bom"  cells;  he   terms  them  "nuclear  bodies  ;**  they  are 
grant  corpuscles  from  the  blo<:Hl.      It  is  probable  that  the  J' 
tion  of  such  corpuscles  to  the  afTectetl  spot  of  the  lining  mn 
the  aorta  is  in  consequence  of  the  invasion  off  some  foreign  partiol 
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Tho  naolear  Ixxlies  may  be  regarded  as  blood-aoavengers  which  are 
obnerred  when  they  have  done  their  work;  moreover  they  are  jirolv 
»Wy  originators  of  tibrous  overgrowth.     The  oorpusctdar  infiltration 
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i«  followetl  by  fatty  degeneration.  Fatty  degeneration  is  never  a 
^rinuiry  affertii»».  but  i^  nlwuvH  jireceded  by.  and  associated  with, 
the  invasion  of  the  aflerted  portion  by  the  nuclear  liodies.  In  the 
oise  of  an  aortic  nemiUmar  valve  attacked  by  atheroma^  the  normal 
tibrou^  bundles  aro  dissociated ;  there  is  a  widening  out  of  the  meshes 
following  an  invasion  of  the  nuclear  UMbes. 

Fatty  degeneration  commences  very  early  in  the  deeper  portions 
«f  tbe  patch ;  on  section  an  opaque  yellow  streak  is  seen  in  the  layers 
bordering  on  the  middle 
«o«t.  The  adventitious 
md  cells  as  well  as  the 
[hboring  normal  cells 
break  down  in  the  fatty 
trmiisformatioD,  fine  oil 
glolrakfl  being  tirst  visible 
maA  in  course  of  time  crys- 
tals of  cholesterin  and 
mafgann. 

The  cause  of  these  lo- 
infiltrations  and  fntty 
iratious  has  l>eeu 
■bown  with  great  jirobabil- 
ity  by  Hippolyte  Martin' 
la  be  an  intlammation  of  the  arteries  of  the  arterial  wall  wirrespond- 
xxtg.  Uy  the  i>at<^he8— the  vasa  vasornm — causing  an  obliteration  of  their 
lomen  and  consequent  arrt^st  of  the  nutrition  of  the  tissues  they  8U]>- 
pljr,  and  dcguucratiou  of  the  cell  elements  in  the  affected  area. 


ria.  us  — Fattr  Dt— iwUuii  In   A(b«rom« ;   «.  of  Ifai 
tlMues  of  tlie  iDierD*!  coat;  K  of  maad^^elU  from 


468  8AN80M — DISEASES  OF  THE  BLOOD-VESSELS. 

"  If  we  examine  attentively  the  minute  arteries  which  penetrate  the 
external  coat  of  the  vessel  and  course  in  all  directions  in  the  normal 
fibrous  tissue  we  find  them  all  healthy  save  those  which  correspond 
to  the  atheromatous  area.  Here  the  nutrient  artery  supplying  the 
degenerated  portion,  especially  when  observed  in  a  section  i>erpen- 
dicular  to  its  long  axis,  shows  signs  of  proliferative  endarteritis  which, 
in  the  case  of  an  atheromatous  ijatch  which  has  formed  a  cavity, 
obliterates  almost  entirely  the  lumen  of  the  vessel  so  that  it  renders 
the  circulation  within  the  area  almost  impossible.  This  is  a  lesion 
which  is  never  wanting  but  is  often  difficult  to  demonstrate"  (Hip- 
poly  te  Martin). 

The  arteries  do  not  penetrate  into  the  internal  coat ;  this,  there- 
fore, in  the  early  stages  of  the  affection  is  intact.  The  morbid  pro- 
cess is  first  manifested  about  the  distal  portions  of  the  arterioles 
where  circulation  is  less  active,  iiot  in  the  external  coat  where  are 
many  collateral  branches.  Dr.  Hollis  agrees  that  the  vasa  vasorum 
are  attacked  at  an  early  period  of  the  disease,  the  tissues  about  the 
nutrient  arterioles  being  especially  beset  with  numerous  deeply 
stained  corpuscles. 

It  would  appear  to  be  the  view  of  Dr.  Hollis  that  the  first  step  in 
the  morbid  process  is  the  passage  of  some  foreign  particle  or  par- 
ticles into  a  minute  artery  supplying  a  given  area  of  the  coats  of  the 
vessel ;  the  next  step  in  the  process  is  the  determination  to  the  affected 
area  of  the  unclear  bodies  which  act  as  destroyers  of  the  offending 
particles.  The  view  of  Hippolyte  Martin  would  rather  be  that  the 
irritating  particles  first  cause  a  more  defined  obliterative  endarteritis 
of  the  minute  branches  of  the  vasa  vasorum,  and  that  the  nuclear 
bodies  are  wandering  leucocytes  escaped  from  the  diseased  vessel. 

It  is  generally  agreed  that  fatty  degeneration  as  well  as  fibrous 
proliferation  are  consetiuent  upon  the  corpuscular  infiltration.  As 
the  softened  fatty  material  accumulates  in  the  form  of  a  cheesy  or 
fluid  product  in  the  vacuoles  formed  by  the  broken-down  tissue, 
it  presses  toward  the  surface  and  ultimately  the  endothelium  breaks 
down  to  manifest  an  atheromatous  ulcer,  the  debris  being  swept  into 
the  blood  stream  from  the  aorta.  The  appearance  of  the  softened 
material  has  been  termed  atheroma — ^-^f'^^  a  porridge  or  gruel,  cor- 
responding with  the  "  pulticula"  of  the  Romans,  the  "  bouillie"  of 
the  French,  and  the  "  ]:>ap*'  of  the  English.  The  patch  may  be  infil- 
trated with  lime  salts,  sometimes  without,  bxit  usually  in  association 
with,  the  fatty  change.  The  deposited  calcareous  granules  become 
aggregated  into  hard  plates.  The  aorta  may  thus  be  converted  into 
a  hard  but  brittle  cylinder,  the  deposit  of  lime  salts  being  chiefly  in 
the  middle  coat.     More  frequently  there  is  not  this  uniform  deposit. 
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Irat  hard  pliitea  are  seen  here  ami  there  preaeutiug  sharp  Ijonlere 
which  have  pierced  the  internal  coat.  On  these  rough  |>oint8  or 
finrfaces  mav  form  coaguhi  of  fibrin  derived  from  the  l>kK)d  Ktream. 
The  gelatiniform  jmtches  lately  described  as  indicating  acut**  aortitis 
DkAT,  in  like  niauner  with  the  more  firm  and  tibrous  nodules  which 
arp  the  usual  comuienciu^^  signs  of  the  chronic  degenerative  process, 
auii«*r){o  fatty  degenerations  and  caleareouH  infiltrations;  and  ils  I 
hjive  before  said,  the  acut«  may  lie  manifested  in  the  subject  of  the 
chronic  changes.  In  all  cases  in  the  later  stages  all  the  coats  of  the 
vessel  aro  invnlve*!:  the  internal  coat  is  infiltrated,  degenerated,  or 
erotled;  tlie  middle  coat,  though  it  escapes  in  great  degree  in  the 
earlier  stages,  infiltrated,  softened,  and  disintegrated;  and  the  exter- 
nal coat  dilate<l  into  one  great  i>ouch  with  many  subsidiary  ones,  its 
fibrous  tissue  thickened,  and  its  vcsscIn  dilated. 

The  toronary  aiieries  may  1k»  obstructed  by  the  disease  in  two 
m^Mics  —a  ]>atch  of  atheromatous  swelling  or  of  caUuireous  substance 
may  encroach  over  their  hmien,  or  by  the  changes  in  the  fibrous  tissue 
the  luirtic  cusp  may  l>e  drawn  out  of  |>lace  in  such  manner  as  to 
ohetrnct  the  orifice  i:tf  the  vessel.  In  many  cases  the  coronary  arte- 
ries themselves  in  a  part  or  in  many  parts  of  their  course  manifest 
patches  of  atheroma  or  calcareous  change.  In  any  post-mortem 
exfuuinati(tn  the  coronary  arteries  should  bo  oi>ened  up  by  scissors 
and  their  lining  membrane  carefidly  examined,  for  patches  of  coi'onary 
^ndaiteritis  are  often  overlooked. 

(JittiJtrif  and  J/r«/fw  **/*  Ihvditputrnf, — Chronic  aortitis  with  atheroma 
and  calcification  mav  be  simply  a  senile  change.  In  the  past-mortem 
examination  of  any  subject  over  sixty  years  of  age  it  is  most  common 
for  some  signs  of  aortic  atheroma  to  l>e  found.  In  many  there  are 
live  lesions,  abundant  calcareous   incruKtations   in   the  vessel, 

"yet  no  morbid  sign  hjis  been  manifested  during  life  to  indicate 
their  existence.  "Whether  any  such  signs  are  manifested  at  all  and 
what  ar^  their  characters  and  significance  are  determined  by  the  locali- 
ties in  which  the  changes  take  place  and  the  portions  of  the  vessel 
which  they  involve.  If  the  degenerated  and  infiltrated  patches  are 
wdl  ftbove  the  vjdves,  there  ueeil  Iw  no  interference  with  the  normal 
prooemefi  of  life.  If  they  are  just  alwive  the  valves  and  implicate 
tiiOM  by  extension,  the  signs  of  aortic  valvnlar  disease  (obstruction 
or  regurgitation,  or  the  combined  lesions)  will  be  manifested.  If  the 
tLickt^ning  and  degeneration  extend  to  the  orifices  of  the  coronary 
■rteries,  or  if  these  are  blocke<]  by  atherftmat'Ons  patches  in  any  part 
KAfiir  course,  there  will  l)e  the  evidences  of  canliac  failure.  The 
^^roanetion  of  sjiccnlar  aneurj'sms  will  be  dealt  with  hereafter. 

Another  canse  of  chronic  disease  of  the  aorta  is   miisadar  over- 
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strain.  The  disease  is  met  with  more  commonly  in  men  than  in 
women,  and  occurs  espedally  in  men  whose  occupations  involve 
strong  muscular  efforts,  continuous  or  intermittent.  It  has  been 
shown  to  affect  hammer-men,  sawyers,  smiths,  bricklayers,  hodmen, 
ship-porters,  and  soldiers  accustomed  to  carry  heavy  accoutrements. 
In  these  it  may  be  manifested  at  a  comparatively  early  age.  Clifford 
Allbutt '  has  shown  that  in  a  town  where  many  of  the  inhabitants  are 
accustomed  to  hard  physical  labor  it  often  occurs  in  quite  young 
men  and  it  is  as  common  a  cause  of  organic  disease  of  the  aortic 
valves  as  rheumatism.  It  would  be  difficult  to  understand  that 
excessive  muscular  strain  could  produce  the  lesions  distributed 
throughout  the  various  areas  within  the  aorta  if  the  affection,  start- 
ing from  a  previously  healthy  vessel,  were  due  to  the  direct  effect 
of  the  increased  pressure  upon  the  lining  membrane.  It  would 
seem  that  in  a  healthy  aorta  there  would  be  an  even  distribution  of 
pressure.  The  explanation  is  much  more  intelligible  when  we  con- 
sider that  the  effect  of  the  suddenly  increased  tension  induced  by 
the  efforts  is  upon  the  terminal  arterioles,  distributed  to  the  coats  of 
the  vesseL  They  are,  as  it  were,  between  two  pressures — the  intra- 
aortio  and  the  systemic — and  the  greatest  strain  would  be  manifested 
at  their  peripheral  terminations  in  the  capillaries  distributed  to  the 
aortic  wall. 

A  third  cause  of  the  disease  is  gout;  this  has  been  recognized  by 
observers  from  very  early  times.  Gout  has  been  an  antecedent  in 
many  cases  of  angina  pectoris.  Dr.  W.  T.  Gairdner  has  said :  **  In 
gouty  subjects  the  heai*t  and  arteries  are  very  prone  to  become  dis- 
organized and  the  disorganization  is  specially  apt  to  assume  the  form 
which  other  observations  show  to  give  a  predisposition  to  angina, 
viz.,  calcareous  degeneration  of  the  aorta,  especially  at  its  commence- 
ment, and  of  the  coronary  arteries. " '  It  is  very  probable  that  the 
form  of  aortitis  induced  by  gout  is  particularly  liable  to  affect  the 
portion  of  the  aorta  just  above  the  valves,  and  thus  to  encroach  upon 
the  orifices  of  the  coronary  arteries.  It  is  rarely  that  one  has  the 
opportunity  afforded  by  clinical  investigation  of  tracing  the  effects 
of  gouty  storms  in  producing  the  lesions  of  chronic  aortitis.  I  have 
observed  the  case  of  a  gentleman,  aged  fifty -three,  in  whom  symptoms 
of  general  enfeeblement,  fluttering  of  the  heart,  and  gradually  increas- 
ing dyspnoea  had  been  coming  on  for  two  years.  He  was  the  subject  of 
gout  and  generally  had  three  attacks  a  year.  The  early  observations 
of  his  heart  showed  the  systolic  murmur  at  the  base  of  aortic  obstruc- 
tion. The  pulse  was  one  of  prolonged  arterial  tension.  Six  weeks 
after  my  first  observation  an  attack  of  gout  occurred  and  then  a  slight 
diastolic  murmur  became  evident  in  addition  to  the  systolic.    This 
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diftstolic  murmur  became  more  and  more  prououuced,  the  couditionfi 
of  distreBfl  were  aggravated,  and  the  patient  died  about  five  months 
after  his  coming  tirnt  under  observation.     It  seemed  clear  that  there 
hjui  k>eon  griiduul  changes  for  many  months  in  the  aorta  above  the 
^-alves,  implicating  them  only  to  produce  some  obstruction  to  the 
blocxl-flow.     Then  with  the  attaeiv  of  gout  there  was  a  more  rapid 
progress  of  the  disease  so  that  the  valves  became  incompetent  and 
regurgitation  took  place  in  increasing  decrees/    In  most  cases  the 
progress  is  so  gradual  that  it  cannot  be  traced;  in  many  there  are  no 
outbreaks  of  acute  gout  and  the  devek)])meut  iA  diueuBe  of  tlui  aorta 
may  be  the  chief  or  only  sign.     Lancereaux  has  recorded  an  interest- 
ing case  of  a  woman,  aged  Hixty-one,  in  wliom  after  death  tliere  were 
found  signs  of  interstitial  nephritis  (gouty  kidney),  acute  and  chronic 
aortitis  with  calcareous  change  luvusing  a  narrowing  of  the  calibre  of 
tbe  great  arteries  proceeding  from  the  vessel,  as  well  as  of  one  of  the 
ooronary  arteries.     The  mitral  valve  was  thickened  and  presented 
groups  of   vegetations  dotted  with  grayish  granules    which  were 
demonstrated  by  rhemical  and  microscopical  examination  to  be  com- 
posed of  uric  acitl.     There  seems  to  be  a  considerable  probability 
that  tlie  eniiarteritis  of  the  nutrient  arteries  of  the  aorta  giving  rise 
to  the  iofiammations  and  degenerations  of  the  vessel  in  gouty  sub- 
jects is  due  to  the  determination  of  insoluble  urates  to  their  tei-minal 
branches. 

Other  causes  to  which  chronic  infiammationa  of  the  aorta  hare 
been  ascril»eil  are  over-hnltihjtncf  hi  alrohnl^  foveas  in  eating  ajs  loeU  as 
tiruiking,  and  in  smoking  and  chewing  tobacco.  Most  of  these  must 
produce  their  effec^ts  by  causing  a  faulty  nutrition  and  morbid 
tissue  metamorphosis  whereby  irritant  toxins  are  evolved.  No 
doubt  the  effect  of  excess  of  tobacco-smoking  or  tobaoco-chewing  is 
to  constrict  the  arteries,  to  induce  abnormal  intra-arterial  tension, 
«Dd  to  give  rise  to  symptoms  which  resemble  angina  pectoris.  It  is 
Dot  proved,  however,  that  these  habits  alone  have  sufficed  to  induce 
acute  or  chronic  inilammations  of  the  aorta.  Lvad-poisoning  is  prob- 
ably a  cause  tliough  not  a  frequent  one.  Leudet  has  recorded  one 
caaeof  atheromatous  disease  and  dilatation  of  the  aorta  out  of  twenty- 
four  deaths  after  poisoning  from  lead.*  Oliver/  of  Newcastle,  how- 
ever, though  he  has  note<l  the  increased  arterial  tension  which  at- 
IoihIs  certain  phases  of  chronic  lead-poisoning,  has  not — and  hia 
experience  has  been  very  large — recorded  any  case  of  aortic  diseases 
as  reflultiug. 

Syphilig  ia  a  potent  factor  in  the  production  of  chronic  disease  of 
tbe  aorta.  Its  influence  is  often  subtle,  for  it  is  manifested  in  the 
tertiary   period  ver>   remotely  from  the  original  infection.    Aortitis 
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way  be  a  legacy  of  hereditary  syphilis.     Thus  may  l>e  exptsLDed 
many  of  the  cases  (which  are  nevertheless  infrequently  met  with)  ot 
utheromatuus  disease  of  the  aorta  in  young  persons.     In  a  young 
girl  iiffected  with  syphilis,  Virchow  found  the  aorta  studded  with 
sclerotic  and  atheromatous  patches.     Hiibuer  has  described  a  noda- 
lar  form  of  endarteritis  thus  protliic^d.     Baumgarten  and  Ijau4>ereAni 
cousidor  tliiit  the  disease  fommeuces  in  the  external  coat  of  the  vi 
sel  (as  aperiai'teritis).     It  is  probable  that  tlio  commencement  of  the 
disease  may  be  in  both  these  modes.    I  have  uoteil  how  very  varying 
are  the  degrees  of  suffering  in  cases  of  discuses  of  the  aortic  valv« 
having  syphilis  as  an  antecedent.     In  some  there  may  be  little  or  m:5 
painful  symptom,  in  others  there  is  severe  suffering,  continuous  0% 
paroxysmal,  graduating  up  to  the  agony  of  angina  pectoris.     It  >»»■==» 
seemed  to  me  proliable  that  in  the  former  the  internal  and  middl^^ 
coats  of  the  vessel  are  chieHy  affected,  while  in  the  latter  the  inflam     — '•  1 
matory  lesions  affect  the  oxtf^mal  coat  and  involve  the  nerve  Bbrc^  urn — !*^' 
ganglia.     Huchard  has  noted  syphilitic  antecedents  in  35  cases  ou'^^i^ 
of  150  manifesting  8ymi)toms  of  angina  jw^ctoris. 

Malaria  may  be  a  cause  of  chronic,  as  we  have  seen  it  to  be  or  -^^al 
acute,  aortitis ;  Lancoreaux  observed  that  in  twenty  ciises  in  which  tbeiu^  ""^ 
were  found  after  death  patches  of  aortitis  in- the  ascending  and  trai 
verse  portions  of  the  vesscil,  eleven  had  btten  the  subjects  of  malarial  in- 
fection.' It  is  probable  that  there  are  in  many  cases  multiitle  caus*^ 
for  the  manifostatiou  of  chronic  aortitis  and  atheroma — for  example, 
syphilitic  infection  and  physical  overstrain  or  gout  and  senility.  Ii 
some  cases  the  causes  are  difficult  or  impossible  to  discern.  Thong] 
the  affection  is  eWdencod  in  the  great  majority  after  matnrity  aut 
esi^ecially  in  old  age  it  is  seen  sometimes  in  infants  and  children. 
Chronic  aortitis  causing  obstruction  of  the  aortic  orifice  has  been  seen 
in  an  infant  of  two  months,  and  a  patch  of  atheroma  has  l>e<eu  found 
in  the  aorta  near  one  of  the  coronary  arteries  in  a  child  leas  Uun 
two  years  old.  Andral  noted  calcareous  de]>o6it6  in  the  aortic  valvee 
of  a  child  of  eight  years. 

Mollis  notes  that  of  52  cases  of  atheroma  no  fewer  than  35  had 
detinite  renal  lesions,  mostly  of  fibroid  type,  and  in  28  there  ware 
pleuritic  adhesions — he  considers  that  a  sclerotic  process,  a  tendency 
to  overgrowth  of  fibrous  tissue  in  the  body,  is  intimately  asaoei4ited 
with  atheroma.  Duplaix  and  Isnard  had  previously  drawn  attention 
to  tliis  sclerotic  process  as  an  important  jiart  of  the  changes  aliont  the 
wall  of  the  vessel.  The  researches  of  many  observers  render  it  prob- 
able that  the  infiltrntiou  of  tissues  with  the  oval  and  round  cells, 
nuclear  bodies,  is  a  direct  agency  in  producing  hypertrophy  of  the 
fibres  of  connective  tissue. 
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My  own  obsen'atioDH  bnvo  ('(inviucetl  iub  that  tlie  fibrous  ov«»r- 
growth  in  one  of  the  earliest  cbauges.  While  the  enclotbeHum  is  <iuite 
unaltered  tlie  fibn'H  of  the  internal  coat  are  Been  Uj  preHeut  wider 
meahea  than  iu  the  normal  and  there  is  an  evident  fibrous  hyi)er- 
plaHia.  I  believe  those  changes  to  be  really  secondary  to  lesions  of 
the  nutrient  arteries  of  the  vessel-wall  and  to  the  invasion  of  the 
deeiMir  layera  of  the  internal  coat  by  the  oval  and  round  cells,  though 
this  is  difficult  to  denioustrate.  I  believe  that  the  elevations  of  the 
intiixia  which  are  observed  in  the  early  stages  of  the  disease  are  due 
to  the  imbibitic»ii  of  fluid  in  tlie  widened  meshes  of  the  fibrous  net- 
work and  to  the  fibrous  overgrowth. 

Dia<jnmi6. — In  cases  in  which  the  disease,  as  in  senility,  has 
slowly  progressed  in  the  ascending  ptirtion  of  the  aorta>  well  above 
the  valves,  even  to  extensive  calcareous  trfinaformations,  there  may 
have  been  no  declaratory  sympti^ms.  The  diagnosis  in  such  cases 
may  be  impossible  during  life;  it  is  only  made  on  the  post-mortem 
table. 

If  the  disease  is  iu  a  limited  ]>atch  above  the  valves,  but  not  im- 
plicating the  valve  structures,  diagnosis  may  be  also  imp<.»8sible.  It 
is  only  when  it  spreads  tt>  the  immediate  neighborhocHl  of  the  coro- 
nary arteries  and  encroaches  over  their  lumen  that  any  sufficient  signs 
may  be  manifested.  These  arc  dyspncua  ou  exertion,  iucreafling  fee- 
bleness and  tendencies  to  fainting,  the  basic  rales  of  oedema  of  the 
hings,  and  the  pretibial  pitting  of  dropsy  of  the  extremities. 

In  a  large  proportion  of  cases  there  are  manifestations  of  precor- 
dial pain  and  distress  at  intervals — all  these  symptoms  may  occur  in 
varying  degrees  graduating  up  to  typical  angina  pectoris-  It  is  to 
be  rememliered  that  in  many  cases  not  only  are  the  orifices  of  t!»e 
coronary  arteries  encroached  ui)on  by  the  patches  of  aortic  atheroma, 
hut  the  arteries  themselves  in  some  parts  of  their  course  are  ob- 
structed by  additional  atheromatous  swellings  in  their  own  lining 
membrane.  Jenner^  of  vaccination  fame,  first  showed  the  fre*iueut 
association  of  angina  pectoris  and  blocking  of  the  coronary  arteries 
of  the  heart  Lussana  discovered  such  obstruction  in  21  f)ut  of  3(> 
cases  of  the  painful  affection,  and  Sir  John  Forbes  found  the  coronary 
arteries  diseased  in  \iS  fmt  of  45  <'aHes.  Hurliard  has  citt^d  1  4/J  post- 
mortem examinations  in  cases  of  angina  pectoris  in  which  ilisease  in- 
volving the  coronary  arteries  was  demonstrated.  In  64  cases  both 
coronary  arteries  were  implicated,  in  ^1  the  left,  and  in  15  the  right 
coi*onary  artery.  There  is,  however,  abundant  evidence  to  show  that 
angina  pectoris  in  typical  form  may  be  manifested  in  cases  where  no 
morbid  lesion  of  the  coronary  arteries  is  to  be  found,  and  miiny  ob- 
servers, like  myself,  have  had  post-mortem  evidence  of  obstruction 
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and  of  calcification  of  the  coronary  arteries  in  cases  in  which  no 
symptoms  of  angina  pectoris  have  been  manifested. 

The  important  points  in  regard  to  practical  diagnosis  are  these : 
When  in  a  patient  past  the  prime  of  life,  or  in  a  younger  patient  who 
has  been  the  subject  of  syphilis,  there  are  signs  of  difficulty  of  breath- 
ing on  exertion  (and  perhaps  of  attacks  of  difficulty  of  breathing 
without  assignable  cause),  and  yet  whose  heart  and  vessels  on  physi- 
cal examination  present  no  signs  of  deviation  from  the  normal,  let 
the  possibility  of  atheromatous  involvement  of  the  coronary  arteries 
be  present  to  the  mind  of  the  physician.  Supposing  that  in  such 
patient  the  distress  should  gradually  but  surely  increase  and  rdles  be 
heard  over  the  basic  portions  of  the  lungs,  indicating  pulmonary 
oedema,  while  there  is  as  yet  no  physical  evidence  of  valvular  disease 
nor  of  dilatation  of  the  chambers  of  the  heart,  the  diagnosis  of  athe- 
roma is  rendered  very  probable.  The  occurrence  of  attacks  of  pain 
at  the  heart  in  paroxysms,  as  of  angina  pectoris,  will  greatly  increase 
this  probability,  making  the  diagnosis  almost  certain;  only  it  must 
be  remembered  that  a  differential  diagnosis  from  a  small  aneurysm 
just  above  the  semilunar  valves  may  be  impossible. 

If  the  disease  of  the  lining  membrane  of  the  aorta  occurs  in  a 
small  area  just  above  the  valves,  but  extending  downward  so  as  to 
encroach  upon  these,  there  will  be  the  gradual  development  of  the 
signs  of  obstruction,  or  insufficiency  causing  regurgitation,  or  the 
combined  lesions  at  the  aortic  orifice.  If  the  disease  involves  only 
a  limited  portion  of  the  aorta  and  not  the  whole  circumference,  it  will 
be  found  on  careful  physical  examination  that  the  great  vessel  is  not 
dilated.  The  disease  of  the  endarterium  extending  to  the  semilunar 
valves  may  cause  these  to  be  thickened  in  all  their  structures  and 
their  borders  to  unite  so  that  the  welded  segments  form  a  funnel,  the 
smaller  end  pointing  upward  into  the  aorta.  The  thickened  mate- 
rial may  be  firm,  like  cartilage,  or  of  bony  hardnesa  from  calcareous 
incrustation.  Thus  may  be  i)roduced  the  condition  of  aortic  stenosis. 
Far  more  frequently,  however,  the  valves  whose  thickenings  and 
hardeuings  afford  an  obstruction  to  the  blood  stream  are  also  puck- 
ered and  shortened  so  that  they  fail  to  close  the  orifice.  Thus,  in 
the  great  majority,  there  are  both  obstructiou  and  insufficiency  evi- 
denced by  the  systolic  and  diastolic  murmurs,  while  in  a  small 
minority  there  is  obstruction  only  which  is  shown  by  a  single  sys- 
tolic murmur.  The  late  Dr.  Fagge  found,  from  an  examination  of  the 
post-mortem  records  of  Guy's  Hospital,  only  two  cases  of  pure  steno- 
sis to  seventy-one  of  regurgitation.  Supposing  that  the  auscultation 
signs  reveal  a  diseased  condition  of  the  aortic  valves,  the  question  now 
occurs,  how  shall  we  determine  this  as  duo  to  atherojuatous  changes 
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within  the  aorta  encroaching  ux>on  the  valTe-segments?  Eoughly 
sx>eaking,  about  half  the  cases  we  meet  with  are  due  to  rheumatic  en- 
docarditis affecting  the  valve,  and  half  to  atheromatous  disease  within 
the  vessel.  The  differentiation  is  of  very  high  importance  for  practi- 
cal therapeutics,  and  it  is  unscientific  to  rest  content  with  the  diagno- 
sis of  aortic  valvular  incompetence  without  attempting  to  ascertain  tlie 
nature  of  the  disease  which  has  occasioned  the  valvular  imperfection. 

If  the  disease  be  due  to  rheumatic  endocarditis  the  patient  will 
probably  disclose  a  history  of  an  attack  or  several  attacks  of  rheu- 
matic fever.  The  murmur  will  be  chiefly  diastolic,  heard  over  the 
aortic  valves  or  down  the  sternum  and  toward  the  heart's  apex ;  fre- 
quently it  is  diastolic  only,  but  in  some  cases  a  systolic  murmur  is 
also  heard  over  the  aorta  and  the  sternum.  There  will  most  prob- 
ably be  evidence  of  disease  of  the  mitral  valve,  also  the  result  of 
rheumatic  endocarditis.  The  heart  will  be  greatly  enlarged,  the 
carotid  arteries  pulsating  and  bounding,  tlie  brachials  jerking,  and 
the  radial  pulse  sudden  and  collapsing — the  typical  Corrigan  pulse. 
The  face  will  be  pale  and  the  mucous  surfaces  anaemic. 

If  the  valve  disease  be  due  to  atheroma  the  patient,  unless  syphi- 
litic or  perhaps  having  the  malarial  cachexia,  will  be  above  forty 
years  of  age.  There  wiU  be  evidence  of  a  gradual  development  of  the 
disease,  often  unnoticed^  without  signs  of  acute  or  subacute  rheuma- 
tism and  presenting  few  symptoms  until  those  characteristic  of  the 
aortic  valvular  imperfection  are  manifested.  On  auscultation  two 
murmurs  will  be  observed :  the  systolic,  harsh  and  short ;  the  dias- 
tolic, prolonged,  aspirating,  and  inclined  to  be  musical — or  both  mur- 
murs may  be  harsh.  At  the  mitral  orifice  there  will  be  no  murmur 
unless  the  orifice  has  become  dilated  from  the  intraventricular  pres- 
sure; then  the  systolic  murmur  at  the  apex  will  not  have  the  wide 
area  of  conduction  which  it  manifests  when  the  valve  has  been  thick- 
ened by  rheumatic  endocarditis.  The  anaemia  will  be  less  marked 
than  in  the  rheumatic  disease,  but  the  countenance  may  be  yellow- 
ish. The  degree  of  regurgitation,  except  in  the  latest  stages  of  the 
slow  process,  will  be  inconsiderable ;  so  the  arteries,  though  tortuous 
and  visibly  moving  or  pulsating,  will  manifest  less  sudden  pulsations. 
The  temporals,  the  brachials,  and  the  radials  may  present  the  hard 
outlines  or  firm  plates  hereafter  to  be  mentioned.  Examined  by  the 
sphygmograph  there  is  not  the  tall,  vertical  upstroke  with  sudden  and 
rapid  fall  as  seen  in  the  free  regurgitation  after  the  rheumatic  dis- 
ease, but  the  short  or  sloping  upstroke  of  a  toiling  ventricle,  the  broad 
pldteau  of  an  obstruction  at  the  aortic  orifice  or  within  the  nrteries, 
and  a  less  sudden  fall  in  the  descending  line  which  is  often  broken  by 
secondary  vibrations. 
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If  tbe  atheroDiatous  disease  witiiiu  the  aorta  exist  over  an  exten 
sive  area  so  tbat  the  whole  internal  circumference  is  involved,  careful 
examination  will  detect  a  general  dilatation  of  the  vessel.  To  inves- 
tigate this  the  outline  should  be  percussed  out  by  means  of  a  plexi- 
meter.  The  finger  {lercussed  upon  will  not  give  the  true  outline  and 
evidence  of  the  Llilatation  of  the  vessel  may  l>e  lost. 

By  ]>ercu8siou  witli  tbe  finger  of  the  right  hand  upon  my  plexi- 
meter  (Fig.  34)'  held  between  the  forefinger  and  middle  finger  of  tbe 

left  baud,  the  process  oom- 
y  mencing  well  to  the  right  of 
the  HteruuTi]^  an  area  where 
tlxe  stiuiid  vibrations  begin 
to  l)o  modified  in  tbe  sense 
of  dulneas  can  readily  be 
mai)pe(l  out  and,  thw  jirocesa 
being  repeated  to  the  left  of 
the  sternum,  the  outline  of  tbe 
dilated  aorta  can  be  deUne- 
ated."  It  is  seen  that  this 
the  section,  lengthwise,  of  a 
an  irregular  bulging  from  its 


Fici.  $4.— Sansotn's  PleJrimeter.  Made  of  Vulcanite, 
The  Beoond  flKiire  ahows  Uie  mo»le  of  holding  H"' 
pleximeter  in  adaptation  to  th?  pirt  porcuated. 


outline  presents  a  uniform  curve  like 
lemon  or  a  pear.  If  it  slundd  present 
border  it  will  indicate  Haccnlar  aneurysm;  tbe  even  bnlj,nug  tells  of  a 
fuaifonn  or  rounded  general  dilatation  of  the  vessel-  no  pulsation 
will  be  felt  hh  in  aneurysm.  In  conserinence  of  the  dilatation  of  the 
aortii  and  the  diKplacenieut  upward  of  the  innominate,  tbe  subclavian 
artery  may  be  pushed  upward  so  tbat  it  is  felt  to  pulsate  al>ove  the 
clavicle,  and  a  thrill  may  be  felt  in  this  vessel  and  in  the  carotid.  A 
sign,  however,  commnn  to  anpurysm  of  tbe  arch  of  tbe  aorta  and  the 
general  fusifonn  dilatjition  will  l)e  observed  on  auscidtation,  viz.,  a 
lond,  sudden  second  snniul,  often  like  a  tap  upon  a  flraall  drum ;  some- 
times it  has  a  mebdlic  claug.  If  tbe  aortic  valves  are  themselves  dis- 
eased there  may  be  no  accentuation,  but  the  second  sound  is  muffled 
or  replaced  l>y  the  murmurs  lately  described.  If  the  aorta  has  l>ecome 
so  dilated  tluit  the  semilunar  valvo.s  no  longer  accurately  close,  the 
loud  second  sound  is  accompauied,  or  immediately  followed,  by  a 
diastolic  murmur. 

The  physical  signs,  therefore,  indicate  a  general  dilatation  of  the 
aorta  above  the  valves  and,  if  these  be  implicated,  either  an  incom- 
petence to  close  the  orifice  owing  to  their  withdrawal  toward  the  cir- 
cumference or  their  actual  disease  through  tlie  extension  int^  them 
of  the  atheromatous  process  as  lately  described.  It  is  this  form  of 
the  disease  of  the  aorta  t(i  wliicli  Cfmstantin  PmuI  anrl  some  other 
French  writers,  with  generous  consideration  for  an  English  investi- 
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gator,  have  given  the  uameH^Hlgsoii's  disease  (maladie  tie  Hodgson), 
for  HodgHou  first  in  1815  grapLiwill^'  de8cril>Htl  all  tbe  eHHential  fea- 
tures. He  g(Lve  an  *?xci'lleut  aecdimt  of  tin;*  pulpy  softenings  of  athe- 
roma and  tijo  calcitinitions.  Ho  deBcribed  the  bulging  of  tlie  aortii, 
comiuencing  usually  injiuediately  above  the  semilunar  valves,  and  the 
mt>iulu'Hnes  of  the  arteries*  thicki^ned  in  a  reinnrkable  manner  and 
incruated  with  calcarecms  and  atJierojiiattms  material,  wliich  formed 
the  enveloping  fltmeture.  He  showed  that  the  dilatation  of  the  vessel 
in  many  cases  ceased  suddenly  at  tlie  art'li  »)f  the  aorta,  but  that  in 
others  the  normal  calibre  was  gradually  att^iiued.  He  gave  several 
examples  of  disease  of  the  aortic  valves  consecutive  to  the  affection 
which  he  thus  described,  and  i>roduced  a  complete  picture  nf  that 
pathological  condition  which,  as  I  have  said,  shares  in  ei|ual  degree 
with  the  endocarditis  occurring  in  association  with  rheumatism  the 
pathogenesis  of  lesions  of  tl^ose  valves, 

Treatmtnf. — The  senile  changes  in  the  aorta,  so  long  as  they  do 

1  not  compromise  the  coronary  circulation  nor  interfere  with  the  due 
functioning  of  the  semilunar  valves,  are  usually  unrecognized  and 
therefore  untreat*"'d. 

■  If,  though  the  signs  of  disease  of  the  aortic  valves  are  wanting, 

there  are  evidoncPH  tif  failing  heart  (as  dyspuovi,  faintnewses,  icdrraa 
of  the  lungs,  pretibial  pitting  and  perliaps  prerordial  pain  or  symj)- 
toms  of  angina  jiectoris)  atheromatous  blocking  of  the  coronary 
arteries  will  \wi  the  diagnosis  and  the  physifiau  will  counsel  rrsf. 
There  should  tw?  no  lialf  mranun'M  thr  patient  should  be  kept  in 
bed,  at  any  rate,  for  a  week  or  two,  the  body  being  sup])orted  by  pil- 
lows in  the  position  which  gives  the  raaximnm  of  comfort  in  bn^ath- 
ing.  In  the  next  i)lace  I  would  advise  an  (fll-inilk  tii'chinj.  It  may 
be  a  little  difficult  to  persuade  a  patient  past  middlo  age — whose 
stomach  has  Ijeen  the  receptacle  of  foods  of  many  and  various  kinds, 
far  more  than  adequate  to  the  needs  of  his  organism,  whose  uervi's  of 
taste  have  been  frequently  and  abnormally  stimulated,  and  whose  ab- 
Bori)tion  of  nutritive  material  and  excretitm  of  effete  products  have 
been  in  the  nature  <jf  jieriodic  and  iiTogular  thunder-9hi)wers  which 
have  dehif^ed  tlie  land  and  blocked  the  drains^that  he  must  come  to 
the  sweet  simplicity  which  served  for  the  earliest  months  of  Lis  life. 
Yet  it  is  Ivest.  Tt  is  the  alweuee  of  the  irritation  to  the  arterioles 
caused  by  the  complex  allmmiuoids  which  turns  the  balance  toward 
amendment.  Tt  may  be  neeessary,  however,  t*)  make  some  conces- 
sions. In  the  early  morning  or  on  waking  the  patient  may  tnke  half 
a  pint  of  milk  with  half  an  ounc«  of  rum  or  of  cognac  and  an  ounce 
of  lime  water.  In  some  cases  one  to  two  ounces  of  fluid  magnesia 
may  l>e  substituted  with  advant^ige  for  the  aqua  calcis.     Three  or  four 
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hoTUB  afterward  a  second  half-pint  of  milk  may  be  taken  flavored 
with  a  little  hot  coffee;  the  third  half-pint,  after  a  like  interval,  may 
be  taken  as  a  blanc  mange  made  with  isinglass  or  gelatin.  At  similar 
intervals  during  the  remainder  of  the  waking  hours  the  changes  may 
be  rang  with  the  various  flavorings,  but  no  solids  should  be  permitted 
other  than  light  bisooito  (crackers) . 

The  total  amount  of  milk  taken  in  the  twenty-four  hours  should 
be  three  to  six  pints.  The  total  quantity  of  cognac  or  spirits  of  any 
kind  should  be  limited  to  two  ounces.  To  reduce  this  and  yet  to 
break  the  monotony  of  the  purely  milk  diet  it  is  a  good  plan  to  have 
a  firm  jelly  fully  flavored  with  Afeideira,  rum,  Kirsohwasser,  or  Ohar- 
treuse.  One  or  two  tablespoonfuls  of  isinglass  are  to  be  melted  in 
very  hot  water  and  the  milk  added  thereto ;  the  small  quantity  of 
gelatin  thus  mingled  with  the  milk  is  sufficient  to  prevent  any  firm 
curdling  of  the  casein  in  the  stomach,  the  coagulum  being  rendered 
much  softer  and  ito  digestion  faciliteted. 

In  regard  to  mecUcinal  ireaiment  the  choice  should,  for  the  most 
part,  be  between  the  iodides,  nitroglycerin  (trinitrine),  nitrite  of  amyl, 
and  the  alkaline  bicarbonates.  Of  the  iodides  I  think  the  most  satis- 
factory is  the  sodium  iodide  in  doses  of  5  grains  three  times  a  day; 
the  dose  after  some  days  of  observation  may  be  increased  to  10  or  16 
grains.  For  some  periods  the  iodide  of  ammonium,  of  potassium,  or 
of  strontium  may  be  substituted,  the  change  being  sometime?  of  ob- 
vious advantage.  The  iodides  are  arterial  relaxants,  and  the  freer 
circulation  induced  by  such  relaxation  of  the  arteries  is  evidenced  by 
greatly  improved  breathing,  the  relief  of  the  general  distress,  and  the 
cessation  of  pain  and  the  signs  of  angina.  Huchard  has  done  excel- 
lent service  in  insisting  on  the  value  of  the  treatment  of  such  cases  by 
the  iodides — a  treatment  which  may  be  continued  for  months  and 
even  years.  In  some  cases  rex)orted  in  his  work'  the  treatment 
extended  over  a  period  of  eighteen  months  and  two  years.  To 
relieve  dyspnoea  at  the  moment,  or  for  systematic  treatment  when 
the  iodides,  administered  by  way  of  the  mouth,  are  ill-borne,  the 
iodide  of  ethyl  capsules,  as  in  the  treatment  of  acute  aortitis  already 
mentioned,  may  be  employed  for  inhalation. 

It  is  a  necessary  caution  that  the  large  doses  of  the  iodides  should 
not  be  persisted  in  for  more  than  a  week  without  interruption,  and  in 
case  of  the  small  doses  there  should  be  a  withholding  for  one  or  two 
days  at  the  end  of  each  fortnight. 

Trinitrine  should  be  prescribed  if  there  is  any  intolerance  of  the 
iodides  or  if  these  seem  to  be  inefficacious.  It  may  be  given  in  one- 
minim  doses  of  the  one-per-cent.  spirituous  solution  or  in  the  form  of 
tablets  in  which  j^  grain  of  nitroglycerin  is  combined  with  choco- 
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I  late.  Tlie  do»e  may  be  administered  every  three  or  four  hours  and 
feautioutily  increased  to  five  or  even  ten  minims  or  the  like  number  of 
I,*.,  to  j'j  or  ,^T  grain.  For  continued  administratiou  I  pre- 
■DkBU  doBes  Iji^  grain)  three  times  a  day,  and  I  have  seen  very 
results  from  this  jihiu,  ho  that  all  adverse  symptoms  have  been 
tpt  in  abeyance.  A  combination  with  nitrite  of  amyl  is  in  some 
a  distinct  advantage  an  in  the  "tjilniUw  niti'oglycerinie*'  of 
fibe  Westminster  Hosjntal  Pharmacopceia,  which  contain  nitroglyce- 
'^  rW  grain,  amyl  nitrite  gr.  i,  menthol  gr.  ^,  and  capsicum  gr. 
.Tiv  ui  each  chocolate  tablet. 

A  caution  is  necessary  to  patients  who  are  entrusted  with  a  pre- 

iption  for  nitroglycerin,  for  I  am  con\nuced  that  there  may  be  a 

^uitr«*glycerlu  miuiia  as  there  is  a  morpliinomanin.     A  patient  may 

doees  which  are  unnecessarily  large  at  too  frequent  intervals 

|«TQD  when  the  ibiig  has  acted  to  the  full  as  an  arterial  relaxant. 

The  nitrite  of  amyl  i^  most  useful  for  inhalation  at  the  time  of 
IcxiBeB,  whether  of  difficulty  of  breathing  or  of  auginoid  pain,  and  it 
best  that  even  alight  attacks  when  these  occur  suddenly  sliould  be 
treated.     A  paroxysm  which  might  become  severe  is  thus  warded 
[off  and  perhajw  also  the  tendency  to  recurrence  is  reduced. 

The  glass  caf*sules  most  commonly  employed  contain  three  minims 
of  amyl  nitrite;  they  are  encased  in  cotton-wool  and  silk  and,  on 
-their  being  broken,  the  liquid  is  liberated,  soaking  the  wool  and  silk 
iroTar.  The  jiatient  should  inhale  freely  by  deep  inspirations,  enclos- 
[ix^;  the  broken  capsule  in  the  ])alms  of  both  hands,  which  areapposeil 
and  applied  as  a  hollow  sphere  over  nose  and  mouth. 

^Mien  there  is  evidence  of  lasting  improvement  a  course  of  the 
atkaline  bicarbonates  may  be  substituted  for  the  more  pronounc^ 
irterial  relaxants.  Ten  to  twenty  grains  each  of  the  bicar1x»nates  of 
iam  and  sodium  may  be  given  in  solution  three  times  a  day  for 
I»ericKls. 
A  therapeutic  agency  of  much  value  in  the^e  cases  is  massage, 
10  effect  of  friction  of  the  skin  is  a  (|uickening  of  the  rate  of  the 
beats.  Muscle  kneading,  however,  quickens  the  heart  only  in 
minority  of  caaes— nsually  it  causes  a  slowing.  Without  doubt  it 
\y  aids  the  venous  circulation.  The  conclnsion  of  Mr.  A. 
Eocles,  who  has  made  many  observations  with  instrumonts 
>f  precision,  is  that  after  general  kneading  of  the  muscles  the  amount 
delivered  by  each  ventricular  systole  is  increased  and  the 
such  systole  is  augmented.  "The  effect  of  muscle  kneading 
shown  by  thermometric,  sphygmt  (graphic,  and  manometric  rea*l- 
is  to  increase  tlif^  fort^  of  tlie  heart's  lU'tiou.  the  quantity  of 
paflBJng  through  the  external  organs  (muscles  and  skin) ,  and  the 
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interchange  between  these  tisBues  and  the  nutritive  fluids,  whoft<»  p**- 
sage  through  them  is  thus  facilitated"  {BrUtsh  Mfiioji  Jonrwl, 
December  1,  1888,  p.  1,214).  It  Heems  that  after  alMlominal  koeid- 
ing  the  heart's  action  becomes  more  slov  and  the  volnme  of  blood 
supplied  to  the  external  tissues,  and  probably  the  brain,  is  dimii>- 
ishedj  the  greater  amount  of  blood  being  retained  in  the  vessels  «itb- 
in  the  abdomen. 

Massage,  in  the  stages  of  treatment  in  which  active  effort  is  to  \* 
proscribed,  supjtbes  the  place  of  muscular  exeruiae.  It  should  he 
applied  chiefiy  to  the  muscles  of  the  extremities  and  the  thorax;  tlw 
process  should  be  continued  from  half  an  hour  to  an  hour  daily. 
Alulomiual  massage  shotdd  be  practised  witli  caution  and  for  unlj 
short  periods. 

Other  important  therapeutic  questions  are  the  action  and  the  em- 
ployment of  baflifi  and  bathing.  The  effect  of  a  hot  bath  is  t*)  ^(^Ul 
the  arteriol(>8  of  the  skin,  to  quicken  the  heart's  action,  and  to  en- 
feeble it  so  that  the  pulse  of  the  wrist  becomes  very  dii^-rotic.  b 
fact  the  patient  is  weakened  l)y  bleeding  into  his  own  akin.  IV 
lassitude  after  a  hf>t  bath  is  a  matter  of  common  experience.  A  }>ro- 
longed  hot  bath  may  be  of  great  danger  in  the  case  of  a  patient  willi 
weak  coronary  circulation.  A  cold  Imth,  on  the  other  hand,  contract- 
ing the  skin  arterioles,  calls  upon  the  lieart  for  increased  effort.  If 
the  heart  be  adequate  to  this  call  the  rate  of  pulsations  is  reduced  hot 
each  systole  is  more  complete,  there  is  a  tonic  effect  upon  the  ventri- 
cles. If  it  be  inadeiiuate  to  respond,  the  effects  are  shock  and  arrest 
The  practical  lesson,  corroborated  by  much  experience,  is  to  this  effect: 
Let  the  patient  with  weak  coronary-  circulation  be  sponged  daily  with 
warm  water,  but  at  the  finish  let  a  cold  or  tepid  sponging  be  giveiL 
A  warm  reaction  soon  comes  and  the  general  comfort  is  increased. 

Although  the  policy  of  complete  rest  is  to  be  adviseil  in  the  earl) 
stages  when  the  patient  presenting  signs  of  obstruction  of  tlie  ocrro- 
nary  circulation  first  comes  nnder  the  physician's  notice,  it  br  »> 
means  follows  that  the  fortred  idleness  should  be  continued  long.  Tbe 
endarteritis  may  be  stayed;  the  circulation  may  l^ecome  more  fre^ 
A  muscle  which  is  in  comparative  disuse  tends  to  waste.  The  he&rt 
should  be,  with  caution,  stimulated  to  increased  physiological  Act]^ 
ity.  Before  the  commencement  of  walking  exen^ise,  it  is  well  Uui 
the  patient,  even  while  he  is  in  the  semi-recumbent  i>o8ition,  hn 
taught  to  make  lifting  movements  of  the  arms  in  slow  and  rp^Ur 
manner.  So  the  aspiration  of  the  thorax  is  increased  and  rirculatioii 
promoted.  Gradually  walking  exercise  may  be  permitted,  suddro 
overstrain  and  undue  fatigue  btdng  carefully  avoided.  The  maxiio 
to  be  observed  is  "  hasten  slowly." 
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The  rigid  nil&H  of  tbe  dietary  may  uow  be  relaxed,  though  milk 
should  Htill  ftinu  a  large  portion  of  the  daily  food.  Fiah,  light 
meats,  vegetahleH,  nud  farinai^pouM  jmddiiigH  may  uow  be  ])art4iken  of, 
but  an  exces8  of  albuminoids  in  the  diet,  all  rich  disheH,  beers  and 
Htroug  wines,  and  alcohul  In  esoesH  of  the  two  ounces  per  diem  (per- 
mitted as  the  maximum),  must  be  pnthibited. 

It  may  be  remarked  that  I  have  hitherto  naid  nothing  in  favor  of 
reputed  ionics,  general  or  cardiac.  In  a  case  presenting  the  symp- 
toms which  we  are  treating  I  am  convinced  that  they  do  more  harm 
than  good.  With  the  intt^nt  of  increasing  the  strength  of  the  dtibili- 
tatetl  patient  and  of  improving  the  condition  of  apparent  iin(cmia, 
iron  has  ofUm  been  prescriheil  in  these  cases.  The  I'esult  is  an  in- 
crease of  thcj  tension  within  the  arteries,  already  too  great,  a  harmful 
consequence  atbiined  in  like  manner  by  the  jidministrntion  of  strong 
beef-teas  and  solutions  of  meat  extractives.  The  ana*mia  is  often 
apparent,  not  real;  tha  blooiln'orpuscles  are  not  deficient  in  coloring 
matter  but  the  arterioles  are  contracted  and  narrow.  I  have  known 
of  patients  pn>gressing  very  favorably  under  a  course  of  ioiHdes,  or 
simply  of  alkalies,  who  Iiave  been  tempted  t<^  "  strengthen  themselves" 
with  iron  tonics,  with  the  result  that  after  a  week  or  two  all  the  old 
symptoms  of  dyspmjoa  and  cardiac  distress  have  returned.  The 
same  is  true,  in  many  instances,  of  digitalis  and  cardiac  tonics,  the 
uses  and  the  dangers  of  which  we  shall  presently  consider.  Suffice  it 
to  say  that  in  the  treatment  of  cases  now  under  consideration,  digi- 
talis, strophanthus,  and  caffeine  are  not  without  their  dangers,  but  that 
a  good  effect  may  bo  maintained  aijd  adverse  actions  minimized  by  n 
combination  of  the  cardiac  tonic  with  an  arterial  relaxant  as  nitro- 
glycerin. The  value  of  the  wirdiac  tfmic  in  a  given  case  is  governed 
in  greatest  measure  by  the  metrhanical  difficulties  of  the  ventricles 
and  the  ade4pnicy  of  the  cardiac  muscle,  Tliese  circuinstaucos  we 
shall  briefly  review  in  (.'oming  to  the  consideration  of  a  second  class 
of  cases  in  which  the  atheromatous  disease  hiis  caused  impei'fections 
of  the  aortic  valves. 

This  involvement  may  or  may  not  cause  a  graver  prognosis  and 
increase  the  difficulties  of  treatment.  A  slight  crumpling  of  the 
aortic  valves  by  an  atheromatous  process  which  has  become  arrested 
may  be  far  Jess  serious  than  a  small  elevation  which  blocks  the  ori- 
fice or  the  lumen  of  a  coronary  artery.  I  have  observed  a  case  in 
which  such  incompetency  of  the  aortic  valves  existed  for  more  than 
fifttjeu  years  without  adverse  signs,  and  instances  of  still  longer  dura- 
tion without  symptoms  are  by  no  means  uncommon.  Compensatory 
hypertra]ihy  of  tlje  left  ventricle  occurs  to  a  sufficient  degree  to  neu- 
tralize the  effect  of  the  leak  in  the  valve  and  the  balance  of  well-being 
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is  restored.  Yet  it  mnst  be  remembered  that  a  twofold  danger  ia 
present  in  suoh  cases — the  disease  which  involves  the  aortic  cusp  is 
perilously  near  the  orifice  of  a  coronary  artery,  and  the  train  of 
symptoms  we  have  jnst  considered  as  indicating  its  obstruction  may 
at  any  time  be  induced,  or  the  imperfection  of  the  valve  may  become 
greater  than  the  heart  muscle  can  overcome,  and  the  symptoms  of 
inadequacy  of  the  ventricles  are  then  manifested.  We  have  already 
considered  the  former  case,  we  now  come  to  the  latter. 

We  will  take  first  the  consideration  of  the  condition  in  which  the 
difficulty  is  mechanical — ^the  valvular  imperfection  being  too  great  for 
the  ventricle  to  over<K)me.  As  I  have  said,  this  difficulty  is  less  fre- 
quent than  is  the  case  of  a  valve  rendered  inc£>mp6tent  by  the  re- 
sxdts  of  rheumatic  endocarditis,  but  it  is  by  no  means  uncommon  in 
the  atheromatous  form.  The  intra-ventricular  pressure  is  such  that 
the  cavity  tends  to  dilate,  and  the  mitral  valve  may  be  rendered  in- 
adequate to  close  its  aperture.  It  is  now  Qi&t  the  arguments  become 
more  strong  for  the  employment  of  digitalis  and  other  tonics  of  the 
cardiac  muscle,  but  it  is  well  that  we  briefly  estimate  these  pro  and 
con. 

To  take  the  objections  first.  I  have  found  that  when  regurgita- 
tion is  very  free  and  the  left  ventricle  much  hypertrophied,  the  ad- 
ministration of  digitalis  or  digitalin  may  positively  increase  the 
distresses  and  the  dangers  of  the  patient  by  inducing  sudden  and  vio- 
lent contractions  of  the  ventricle  which  may  actually  rupture  an  artery ; 
— in  other  cases  it  may  cause  sickness,  the  patient  being  intolerant  of 
the  drug;  in  a  third  class  it  produces  irregularity  of  the  heart, 
causing  coupled  or  linked  beats  and  intermissions;  in  a  fourth, 
though  there  may  be  apparent  improvement  for  a  considerable  period, 
sudden  death  has  occurred.  My  explanation  of  such  a  disaster  is, 
that  the  drug  has  slowed  the  heart  to  a  too  great  degree — the  dias- 
tolic pause  having  been  thus  prolonged,  the  patient  has  bled  from  his 
carotids  (and  so  from  his  cerebral  arteries)  into  his  own  relaxed  left 
ventricle,  with  the  result  of  a  fatal  syncope. 

Huchard  has  cited  observations  showing  that  distress  and  danger 
may  be  increased  by  the  administration  of  digitalis  to  patients  sufi'er- 
ing  from  angina  i)ectori8.  He  considers  that  the  drug  may  be  the 
determining  cause  of  cerebral  embolism  in  some  cases  of  atheroma- 
tous disease.  Traube  brought  evidence  to  show  that  it  might  bring 
about  cerebral  hemorrhages. 

These  observations  should  inculcate  caution,  but  they  by  no 
means  should  induce  us  to  withhold  the  drug  from  all  patients  mani- 
festing atheromatous  disease  of  the  aorta.  In  the  majority  of  cases 
of  aortic  disease  due  to  atheroma,  digitalis  may  be  administered  for 
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long  periods.  It  may  seem,  if  we  look  at  the  conditions  superfi- 
cially, that  it  is  illogical  when  the  evidence  indicates  high  tension  in 
the  arterial  vessels  to  administer  an  agent  which  shall  augment  the 
tension,  but  further  consideration  will  show  that  theory  consorts  with 
practice.  The  danger  in  most  cases  is  not  so  much  the  inordinate 
augmentation  of  ventricular  force  as  the  failure  of  the  muscle  of  the 
ventricle  to  rise  to  the  height  of  its  requirements  and  thus  to  enter 
upon  its  retrograde  course  of  degeneration.  Its  more  perfect  systole, 
as  brought  about  by  the  cardiac  tonic,  means  not  only  a  better  pro- 
pulsion of  blood  through  the  systemic  arteries  but  a  better  supply 
through  the  coronary  arteries  to  its  own  structure.  Careful  observa- 
tion for  a  few  days  will  show  whether  the  drug  causes  an  undue  vio- 
lence of  the  systole  of  the  ventricle.  If  so  it  must  be  at  once  with- 
held; so  also  if  there  be  symptoms  (such  as  vomiting)  of  intolerance. 
It  should  be  omitted  for  at  least  a  day  at  the  end  of  each  week  of 
treatment.  If  the  renal  secretion  which  has  been  sufficiently  free  be- 
gins to  become  scanty,  the  digitalis  must  be  withheld  or  another 
cardiac  tonic  substituted. 

There  may  be  differences  of  opinion  as  to  the  preparations  of 
digitalis  to  be  employed  and  the  mode  of  administration.  The  tinc- 
ture is  perhaps  the  most  frequently  prescribed;  some  prefer  the  infu- 
sion, but  this  has  no  advantage  over  the  powdered  leaves,  which 
necessarily  contain  all  that  can  be  extracted  in  the  infusion  and  more. 
One  grain  of  the  powdered  leaves  is  equivalent  to  a  third  of  an  ounce 
of  the  infusion  and  to  eight  minims  of  the  tincture.  The  commencing 
dose  of  the  tincture  should  be  5  minims  three  times  a  day ;  this  can 
be  increased  to  10  and  20  iniuiniH,  but  after  three  to  seven  days'  ad- 
ministration of  tho  maximum  dose  it  is  best  to  omit  for  a  like  period. 
Where  it  is  obvious  that  the  continuous  administration  of  a  moderate 
dose  is  well  borne  it  is  a  convenient  plan  to  prescribe  the  powdered 
leaves  in  combination  with  alkalies :  thus,  bicarbonates  of  potassa 
and  soda,  of  each  10  grains ;  powdered  ginger,  5  grains ;  i)owdered 
leaves  of  digitalis,  1  grain ;  menthol,  ^  grain.  The  powder  to  be  taken 
stin'ed  in  half  a  wiueglassful  of  water  three  times  a  day. 

Some  physicians  greatly  prefer  digitalin  to  digitalis.  The  gran- 
ules of  digitalin  (Honiolle)  are  much  used  in  France,  two,  four,  or 
five  being  adminirttered  in  the  twenty -four  hours.  Each  granule  con- 
tains ijV  ^?i*Hin  of  amorphous  digitalin.  Huchard  prefers  a  solution 
of  crystallized  digitalin  in  alcohol  (with  a  small  addition  of  distilled 
water  and  pure  glycerin)  of  which  fifty  drops  represent  one  milli- 
gramme (^Tf  grain)  of  ('r\-8tallized  digitalin.  It  is  said  that  1  grain  of 
the  crystallized  is  tlie  e(juiv]ilont  of  4  grains  of  the  amorphous  digitalin. 
Huchard  administers  30,  40,  or  50  drops  of  the  above  solution.     He 
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(lues  uot  c-<>mm<*.u(M^  tliiti  medicjition  until  after  a  rei>ose  of  a  few  d&^H, 
Juriug  wbich  there  has  boeu  nu  ull-milk  diet,  and  After  the^  Mdml&iih 
tratirm  of  a  purgative.  He  due«  uot  repeat  the  done  autil  after  tiie 
lapse  of  fifteen  or  twenty  da.yn, 

I  have  found  in  Home  caHTH  digitalis  quit<?  without  action,  bnt  thh 
hypodermic  injection  of  li^  grain  (exceptionally  5*5  )  of  digit^iliu  Iim 
been  attended  by  excellent  results.  This  may  lie  adminint^^red  two 
days  consecutively,  but  not  re-administered  for  at  least  four  day*.  I 
have  always  employed  the  gelatin  discs  (wbich  1  itjtro<luced  forhvpo- 
dermic  medication  in  1874J  made  by  Savory  <V  Moore.  Knch  <lii» 
contains  y^^^  grain  of  digitalin;  it  is  readily  dissolved  in  two  ortliree 
drojis  of  water  with  the  aid  of  heat  (Mtdical  Times  ami  finxritr,  1K74, 
p.  4*M). 

The  other  cardiac  tonics  which  may  replace  digiUdis  or  may,  in 
some  cases,  l)e  administered  with  great  advantage  therewith,  an>  ctf* 
feine  and  couvallaria  majalis.  Citrate  of  caffeine  may  l>e  best  wl* 
ministered  in  5-grain  doses,  with  1  fluidrachm  of  liquor  amnooijr 
acotatis  and  a  sufficiency  of  water,  three  times  a  day  for  throe  Aa}*. 
Thus  it  acts  as  a  cardiac  stimuhint  and  a  diui'etic.  I  have  found  tLp 
maximum  effect  to  be  manifested  in  some  cases  from  one  to  tlipse 
days  after  the  cessation  of  the  administration  ;  the  continue*!  adtoiD- 
istratiou  is  sometimes  attended  by  a  diminution  i)f  the  ivnul  ncr^ 
tion.  Convallaria  seems  to  have  none  of  the  deleterious  offecta  of 
digitalis  nor  of  caffeine  (for  the  latter  occaHii>ually  induces  iusumuiii). 
It  may  be  administered  as  tlie  tluid  extract  or  the  tincture  in  doMsof 
from  10  to  30  minims  three  times  a  day.  The  administration  ma; 
be  continued  for  a  fortnight  witlwmt  interi'uptiou;  then  it  is  }w^t  tt> 
suspend  it  for  a  few  days.  Though  far  less  powerful  as  a  ranliac 
stimulant  tliau  digitalis,  I  think  it  is  much  safer  in  aortic  dtseaaeaD^ 
often  of  much  value.  Htrophanthus  must  lie  used  with  great  caution 
in  ciiHes  of  aortic  disease,  ami  snl])hate  of  spartein  is  not  to  I10  piv- 
ferred  to  the  broom  tea  (decootum  8cc»parii)  which  may  be  given  witl* 
the  other  cardiac  tonics. 

It  should  be  clearly  understood  that  in  disease  of  the  aorta  which 
is  considered  to  be  due  to  clironic  aortitis,  the  treatment  br  digtiaHn 
or  other  cardiac  t(»nics  is  not  to  be  put  in  force  as  a  matter  of  ixmtiiN^ 

If  tlie  aortic  valves  are  uot  involved  bnt  the  i*on>miry  arieriee  aiv 
threatened,  digitalis  should  be  withheld  until  the  treatment  by  rest, 
milk  diet,  and  the  arterial  n^laxants  has  been  fairly  trieil. 

If  the  aortic  valves  have  been  invaded,  no  agent  which  s|>ecitically 
alters  the  cardiac  rhythm  should  he  administered  until  the  cikse  has 
been  observed  for  a  sufficient  i>eriod  to  eonviuce  the  physioiau  that 
compeiisation  is  failing  and  the  ventricle  is  unequal  to  itct  wurk.     It 
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IS  only  wheu  there  are  sigUB  that  the  left  veiitrit-le  in  dilated  or  that 
tlie  right  chambera  are  beiug  uverluaded,  or  wheu  the  niauifestatiuiiH 
oi  dn>psy  or  dvspiia^a  (as  iu  mitral  di.se^ise)  indicate  the  failure  of 
tho  veulricular  luust'ie,  that  the  treatiueut  by  digitjillH,  etc.,  should  be 
commeDced;  aud  theu  a  jadicioiig  stop  should  be  put  to  the  treatment 
when  favorable  Hyinptoms  Mhow  that  rt>iiip(<uHatioii  haK  beeu  re-CHtab- 
tifthed.  It  is  only  in  a  very  stuall  niiuority  of  caseH  of  aortic  disease 
that  benefit  ensues  from  the  protracted  administration  of  digitalis  iu 
tho  manner  adopted  in  a  large  number  of  cases  of  primary  mifml  in- 
mdficieucy. 

An  important  xK)iut  iu  regard  to  treatment  of  cases  of  aortic  athe- 
roma is  that  we  shall  rightly  estimate  the  condition  of  tlie  heart 
uiusi'U*  as  iuflunncpil  by  other  circumstances  than  those  of  the  local 
(hsease.  Tlie  heart  of  one  patient  is  uot  as  the  heart  of  another.  It 
fiiUnWH  that  the  systfmj  of  Dr.  A  at  B,  or  of  Dr.  C  at  D,  cannot  be 
lontidputly  recommended  ton  given  x>atieut  1>ecausehe  has  atheroma- 
tooa  diHeaso  of  tlie  aorta  or  of  its  valves. 

If,  f'»r  example,  such  disease  is  declared   in  an  obese   person 
who  liaa  led  a  too  sedentary   life,  there  is  a  great  dfUigt^r  that  the 
heart-mosole  may  fail  l>e<*ause  it  may  suffer  fatty  infiltration  and 
ABSoeuUed  degeneration.     Then  the  plan  of  treatment  recommended 
by  Oertel  may  lie  ]iut  in  force.     The  essentials  f>f  this  treatment  are 
the  limitation  of  fluiils  ingested,  the  diminuti<»n  of  fat-pimluctiou  by 
the  administration  of  highly  nitrogenized  solids  to  the  exclusion  of 
fiil,  the  promotion  of  vigorous  efforts  (jf  the  cardiac  muscle  by  severe 
e^ton'iiw  of  the  l»ody  muscles  in  metho<liral  and  systematic  hill  cHmb- 
;,  antl  the  fostering  of  free  diaphoresis  from  the  skin.     The  liijuids 
\tod  are  to  Ite  n^luced  Ui  nn  eijuivalrnt  of  thirty-four  to  thirty- 
six  ounces  of  water  i>er  diem,  including  that  contained  in  the  solids. 
Tbf»  Hi>H4ls  recommeudeil  as  a  daily  ration  are  cooked  meat,  tislu 
chicken,  or  game,  iu  all  about  tweh'e  ounces,  one  or  two  eggs,  a 
littlr*  salad  or  cheese  and  from  four  to  seven  ounces  of  fresh  or  cooked 
fruits  and  not  more  than  1a\'e  ouuces  of  bread.     The  ascents  of  hills 
nr  UKiuntiins  ai'e  ict  \te  made  gradually,  by  short  stctps,  with  stof>- 
[lageA.  and  the  midting  of  deep  inspirations  if  dysjiucea  comes  on. 
It  is  pxp4H*t4vl  that  the  exercise  shall  produce  sweating,  aud  this  is 
eoOBidereil  to  l>e  sjdutary.     Additional   means  for  inducing  a  dia- 
phoretic action,  such  as  TurkiKh  baths,  may  l)e  useil. 

I  am  by  no  means  able  Ui  i*ecommend  this  metho<l  of  treatment  in 
iheeArly  stages  of  failure  of  compensation  in  aortic  disease  from  athe- 
n»lia«veu  in  an  ol>eHe  patient.     I  prefer  a  preliminary  treatment  by 
the  milk  diet  and  arterial  relaxants,  for  I  l^elieve  that  tlie  advjiuce  of 
prooeu  of  endarteritis  presents  the  greater  danger.     The  value  of 
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the  plan  is  lunoh  more  decided  in  cases  of  mitral  regurgitation  in  the 
absence  of  aortic  disease.  When,  however,  there  has  been  snch  evi- 
dence of  amendment  that  the  physician  is  led  to  consider  that  the 
atheromatous  process  is  not  advancing,  and  muscular  exercise  be- 
comes, as  I  have  before  said,  a  necessary  therapeutic  means,  or  when 
after  one  or  two  weeks  of  trial  the  plan  of  treatment  by  milk  diet  is 
not  attended  with  improvement,  the  method  of  Oertel  should  be  put 
in  force  in  hope  that  the  cardiac  fibre  may  thus  be  restored  to  a  more 
healthy  tone. 

Anol^er  plan  of  treatment  which  rivals  OerteFs  is  that  of  the  Drs. 
Schott  at  Nauheim  in  Hesse  (Germany),  not  far  from  Frankfort. 
This  consists  essentially  of  the  use  of  baths  and  methodical  exercises 
of  the  voluntary  muscles.  One  of  the  most  important  considerations 
in  regard  to  the  employment  of  the  baths  of  Nauheim  is  their  tem- 
perature. That  of  i^e  water  of  the  bath  as  administered  to  the  pa- 
tient is  from  88''  to  95''  F. — that  is  to  say,  the  bath  is  below  the  tem- 
perature of  the  blood — tepid  or  even  cool.  It  is  probable,  therefore, 
that  a  tonic  effect  is  produced  upon  the  heart  by  the  cool  water,  as  I 
have  lately  explained.  Another  point  which  may  be  important  is 
that  the  natural  water  of  Nauheim  as  used  in  the  bath  contains  free 
carbonic  acid  gas.  There  is  evidence  that  the  effect  of  this  upon  the 
sensitive  nerves  of  the  surface  of  the  skin  may  be  stimulation  of  the 
heart.  The  water  contains  also  alkaline  chlorides  and  salts  of  -  iron. 
The  effect  of  the  bath  is  usually  to  reduce  the  rate  of  the  heart's  con- 
tractions but  to  increase  the  force  of  the  ventricular  systole.  The 
muscular  exercises,  which  are  a  pai-t  of  the  plan  of  treatment,  consist 
of  movements  of  flexion  and  extension  of  the  upper  and  lower  ex- 
tremities with  rotations  and  flexions  of  the  trunk,  in  orderly  succes- 
sion, each  movement  being,  iu  a  prescribed  manner,  resisted  by  an 
attendant  so  that  the  effort  which  is  thus  called  forth  is  graduated  by 
the  degree  of  resistance  imposed.  The  muscles  being  brought  into 
increased  physiological  activity  receive  an  increased  blood-supply 
(their  arterioles  becoming  dilated),  the  heart-beats  are  (piiekened  by 
the  reflex  stimulus,  and  the  ventricles  are  given  an  increased  suction- 
power  in  diastole.  Distention  of  the  cardiac  chambers  is  relieved 
and  circulation  becomes  more  free.  If,  however,  the  muscular  efforts 
are  too  sudden  and  forcible,  the  arterioles  are  compressed  by  the  con- 
tracting muscle  fibres  and  an  obstruction  is  caused  to  the  blood- 
stream from  the  heart.  In  such  case,  when  the  walls  are  feeble  or 
degenerated,  the  call  upon  the  heart  may  be  too  great  and  it  may 
fail,  the  result  being  a  fatal  syncope. 

The  details  of  the  Nauheim  treatment  are  fully  described  in  a 
recent  article  by  Dr.  Thome. '"    It  has  been  affirmed  that  excellent 
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have  been  obtainoil  in  the  treatment  of  aortic  disease  and 
even  uf  angina  pectoris  by  this  method.  The  value  of  the  treatment 
in  certain  casea  is  no  doubt  great;  but  some  words  of  caution  seem 
to  me  neoessary.  A  patient  is  apt  to  miHuuderstand  the  word  "cure*' 
aa  applied  to  the  treatment  at  a  foreign  health  resort  and  to  invest 
the  process  there  with  a  certain  ylamour.  Ho  prefers,  it  may  be, 
tho  counsel  of  the  prophet  who  bids  him  do  some  great  thing  to  the 
advice  of  the  friendly  doctor  who  has  cai'efully  watched  the  signs  of 
his  diBoast^.  The  i>hyflioian  may  tind  that,  though  tJie  signs  of 
organic  imperfection  of  the  aortic  valves  remain,  the  cardiac  muscle 
has  Ix^'ome  e^inal  to  tht^  t^Lsk  of  maintaining  the  balance  of  the  cir- 
culation ;  but  tlie  patient^  ci^mscious  that  there  is  an  abiding  condi- 
tion of  disejise,  desires  to  att-empt  tlie  impossible.  He  imagines  that 
by  the  use  of  the  mineralized  baths  the  incrustations  may  melt  away, 
as  crystals  in  water.  The  dm^trine  that  his  strength  is  in  quietness 
and  confidence  is  not  acceptable  to  him;  but  the  fatigue  of  a  long 
joaruey,  the  dislocation  of  the  habits  of  his  daily  life,  and  the  full 
p  put  to  his  home  comforts,  may  rudely  convince  him — but  too 
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It  is  only  by  their  eflfects,  in<lirectly  produced,  upon  the  muscle 
of  the  heart  that  the  methods  just  considered  are  beneticial.  Yet  in 
this  relation  they  may  l)e  of  hi>;h  value.  The  seuiltt  heart  of  the 
subject  of  chronic  disease  of  the  aorta  may  V>e  small  and  ill-nourished, 
and  yet  there  may  Iw  no  special  signs  of  canliac  failure,  only  a  gen- 
erally depressed  nutrition.  Then  a  good  dietary,  with  not  too  many 
tvstrictions  and  the  hygienic  plans  described,  are  strongly  to  be  reo- 
onunended.  In  a  patient  with  dilated  heart  who  fails  to  improve 
snffioiently  under  treatment  at  home,  the  balance  may  l)e  turned 
toward  recovery  by  a  course  of  treatment  at  one  of  the  health  resorts. 
Effpeoinlly  in  a  subject  of  chroiuc  disease  of  the  aorta  threatened  with 
fatty  iafiltr.'ktiou  of  the  heart,  the  slave  of  self-iudulgeuce  and  faulty 
diet,  tlic  prescribe<l  routine  and  the  kindly  despotism  of  the  doctor 
ar^  therapeutic  means  of  the  highest  value.  The  problem  of  causing 
the  action  of  the  heart  to  be  in  the  greatest  degree  efficient  is  one 
o  tlie  physician  in  all  the  moods  of  his  patient  and  in  all  the 
f  diMaat'!,  and  is  not  peculiar  to  the  affections  we  have  lately 
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IkJiuUion. —  A  local  bulging  of  the  wall  of  the  aorta,  which  forms 
a  uc  containing  blood  and  constitutes  a  tumor  that  may  press  upon 
adjacent  tissues. 

EtTmologically  the  word  signifies  a  dilatation  (di^v/>uvw,  to  widen ; 
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mupotrfia,  a  widening),  and  has  been  usually  applied  to  general  u 
woU  as  local  dilatiitions  of  tbo  vessel. 

Aneurysms  have  been  described  as  irue  and  false.  A  true  uph- 
rysm,  accordiug  to  this  class i filiation,  is  a  geuenil  dilutfitiuD,  fwi- 
form  or  globular,  of  all  the  coats  of  the  vessel — tlio  result  of  the 
chrouic  iuflamuiatiou  (uthcroiuatous  change)  which  has  bet^^a  Uldv 
considered.  This  fusiform  dilatation  is,  as  Dr.  Douglas  PoveO" 
has  said,  "clinically  speaking,  tutt  true  aneurysm."  This  dJMwe 
has  a  iMithology  all  its  own,  and  it  is  well  tliat  the  torm  **  true  aneu- 
rysm" should  cease  to  be  applied  to  it.  The  saccular  dilatatiouHof 
the  aorta,  producing  their  effects  in  part  by  the  morbid  chani^es  in 
and  the  distention  of  the  coats  of  the  aorta,  and  In  i>art  by  prebtmre 
upon  neighboring  structures,  have  been  termed  falj^e  aneurysms.  It 
is  time  that  the  term/a/jse,  as  thus  hitherto  a])plied,  should  bedlij- 
carded. 

Saccular  aneurysms  are  termed  dissecting  aneurysms  when,  tlironjcb 
a  broach  in  the  endartorium,  the  current  of  bhMnl  is  forced  betTreen 
the  coats  of  the  vessel,  tearing  these  and  splitting  them  up  to  a  rarii- 
ble  extent  along  the  length  and  breadth  uf  the  vessel;  vcsriam  or 
atwstomositig  when,  by  their  increasing  bulk  and  consequent  prw- 
sure,  they  cause  breaking  down  and  absorption  of  a  portion  of  oue^f 
the  neighboring  vessels  so  that  there  ensues  a  communication  betitTfn 
the  aortic  aneurysm  and  the  pulmonary  artery,  one  of  the  venn  o*t»i 
or  the  innominate  vein. 

Morbid  Anatomy,  —At  the  commencement  of  the  formation  of  m 
aneurysm,  a  portion  of  the  middle  coat  of  the  aortii  Imving  become 
diseased,  the  support  thus  afforded  to  the  blood-columu  is  impaired  i 
the  force  of  the  blood-streiim  therefore  causes  a  bulging  in  the  affected 
area.     The  internal  coat  is  forced  into  the  sacciform  dilatation,  itA 
it  may  be  traced  for  some  little  distunce  from  the  orifice  by  which 
this  dilatation  communicates  with  the  healthy  aorta  on  the  tnt^^rnil 
surface  of  the  sac,  where  it  may  l>e  detect<Hl  in  dot'iche<l  patched. 
The  external  coat  of  the  aorta  forms  the  chief  part  of  the  bag  of  tb« 
aneurysm;   its  connective  tissue  increases,  and  the  stmctares  iii 
immediate  association  with  it  undergo  inflammaU>ry  changes.     The 
fibrous  tissue  grows  in  and  among  the  surrounding  structure's  which. 
making  common  cause  with  the  altered  coats  of  the  artery,  constitats 
the  external  portion  of  the  sac. 

The  opening  by  which  tlie  aneurysm  communioates  with  the  aoria 
may  be  wide  or  narrow.  The  late  Dr.  Sutton  considered  that  the 
dangers  were  great^^^r  in  aneurysms  with  wide  openings.  Aneurysms 
witli  narrow  oi>ening8  were  more  likely  to  be  attended  by  bruits;  an 
anoaryam  over  which  no  bruit  is  beard  is,  therefore,  less  ominoos 
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thau  one  attended  with  bruitH.  OfUm  aneuryama  are  nniltiple;  two 
or  more  are  found  in  different  portiouu  of  the  aorta,  and  there  may  be 
extenBive  Higns  of  atheroma  and  caluareouH  degeneration.  lu  Home 
cases,  however,  the  aneurysm  is  seen  in  an  otherwise  healthy  aorta. 
Of  such  Dr.  Sutton  Haid:  **  T  have  had  a  seuse  of  awe  on  looking  into 
tlie  body  and  seeing  tliat,  while  all  the  other  organs  and  tinsues  were 
BO  exceedingly  healthy,  death  had  l)eeu  caused  by  so  limited  a 
disease." 

The  sac  may  be  found  after  death  to  contain  only  fluid  blood, 
more  commonly  it  is  lined  by  layers  of  coagulated  libriu;  the  outer- 
most layers  are  gray  or  whitish,  souietinies  pearly  white,  their  blood- 
pigment  having  been  removed;  the  innermost  are  dark  red  blood- 
stained. Fre(iueutly  the  blood  has  found  its  way  between  the  layetH, 
staining  thfse  in  irregular  streaks.  There  is  no  coagulation  of  blood 
in  a  general  fusiform  dilatiition  of  the  afu-ta,  only  in  any  subsidiary" 
saccules  springing  therefrom  or  on  ])rojectiiig  platew  fif  cjilcareous 
material.  The  first  stage  of  the  formation  of  clot  in  saccular  aneu- 
rysm is  the  adhering  of  white  corpuscles  to  tlie  internal,  morbidly 
changed  wall  of  the  dilated  vessel.  These  white  corpuscles  undergo 
a  chemical  aUt^ration.  Tht*  obscn'ntious  of  the  hite  Dr.  Wooldridge 
tended  to  show  that  a  substnuco  called  h'clfhin,  which  exists  in  the 
white  blotnl  corpunides  in  union  witli  fatty  acids,  was  the  determin- 
ing agent  of  the  coagulation  of  the  tibrin.  The  leucocytes  succes- 
sively tending  to  the  iierii^hory,  layer  after  layer  of  fibrin  becomes 
deposited.  Hammersten'w  explanation  is  that  the  coagulation  is  due 
to  the  action  upon  the  fibrinogen  of  the  blond  of  a  ferment  derived 
from  a  special  variety  of  white  blood  corpuscles  of  small  size  (termed 
blood  platelets);  the  ferment  being  only  produced  when  these  snuill 
corpuscles  have  undergone  some  disintegrating  change.  (See  sec- 
tion on  Diseases  of  the  Veins). 

The  thoracic  aorta,  including  the  arch,  is  the  artery  of  all  others 
most  liable  to  the  formation  of  saccular  aneurj'sms.  Of  916  cases  of 
aneurysm  tabulated  by  the  late  Dr.  Crisp,  it  was  the  seat  in  .382  in- 
stances—foi*ty-one  per  cent-  The  abdominal  aorta  was  the  seat  of 
aneurysm  in  105  cases — eleven  \^ev  cent. 

Aneurysms  situated  just  above  the  semilunar  valves  in  the  ascend- 
ing portion  of  the  aorta  are  apt  to  be  very  ^imall;  they  are  often  rap- 
idly fatal  from  rupture.  Aneurysms  of  the  aorta  mny  vary  in  size 
from  a  pea  to  a  child's  head.  An  aneurysm  is  frequently  ni(»t  with  at 
the  juut'tion  of  the  innominate  artery  with  the  aorta,  the  aneurysmal 
sac  being  forujed  by  both  vessels.  The  arteries  emerging  from  the 
aneurysmal  pouch  are  in  many  instances  obstructed;  they  may  l>e 
naiTowed  by  atheromatous  change— or  plugged  by  coagula— or  the 
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^Towiug  iineuryflm  roa^*  drag  iii)ou  them  ao  bh  to  reduce  their  apertar? 
to  a  mere  slit — or  the  enlargiug  aac  may  so  press  upon  the  artoul 
tube  OS  almoBt  to  obliteratt^  itH  lumen. 

Tlie  effect  of  an  aneurysm  upon  the  heart  is  often  to  displace  it 
but  by  no  moans  nooesaarily  to  cause  it^  hyperii'ophy  or  enlargement 
A  huge  aneurysm  may  be  uooompanied  by  a  small  heart.  H\p«r. 
trophy  of  the  heart  only  occurs  in  sequence  to  aneurysm  when  tLi?s»c 
is  so  sitnuted  as  to  impair  the  intt^grity  of  the  aortic  valves.  1' 
two  cases  of  axicurysm  ol  the  thoracic  aort^,  observed  post  moii  l 
the  London  Hospital,  were  tjibulatetl  for  me  by  my  colleague,  Dr. 
J.  Smith.  Forty-oue  of  these  were  in  such  positions  that  the 
valves  were  not  implicated;  enlargement  of  the  left  ventricle  wtm 
denced  in  only  nine,  and  in  three  of  these  there  was  only  alight  hv|i 
trophy.  In  forty-one  cases  in  which  the  aortic  valves  were  involi 
hypertrophy  and  dilatation  of  the  left  ventricle  were  mauifi 
thirty-five. 

CaitHeH  and  Mrnhn  of  Dtfvelopmrnt. — Aneurysm  of  the  aorta 
be  caused  by  direct  injury.  Instances  of  this  mode  of  pnHlud 
are,  however,  rare,  and  it  is  difficult  to  exclude  the  probabilitiM 
posHibilitieH  of  predis]iosiug  forms  of  disease.  The  question  of  si 
mode  of  causation  has  come  l>eforo  a  court  of  law,  the  c-ase  ba* 
been  recorded  by  Dr.  Grant  of  Melbourne.  A  gentleman,  said  U* 
have  been  in  perfect  health,  received  a  blow  \\\\ou  th**  <'hest  in  a  rail- 
way collision,  and  from  that  time  sufl'ered  from  puiu  ami  dyspnu^- 
The  signs  of  saccular  aneurysm  became  manifest  to  the  right  of  tbe 
sternum,  and  death  occurred  nuddenly  thirteen  months  subsequvnl 
It  was  contended  that  pre-existing  disease  was  not  ade<iuately  ex<'lu< 
but  the  verdict  was  in  accordance  with  the  view  of  the  me<Ucal 
nesses,  who  held  tbat  the  sudden  blow  was  the  sole  cause  of 
morbid  changes  resulting  in  the  aneurysm,  and  heavy  damages 
recovered.  It  was  unsatisfactory  tliat  no  post-mortem  examinni 
was  made.  There  have  been  many  instances  in  which  the  aort*i 
been  ruptured  by  violence  to  the  external  pai'ts.  The  njusenm  of 
Loudon  Hospital  contains  specimens  from  four  such  cases. 
rupture  has  l>een  found  in  the  external  coat  or  in  tlje  middle 
internal  coats,  or  as  a  complete  laceration  of  all  the  coats.  It  cauotit 
be  doubted  that  a  blow  upon  the  sternum  and  adjacent  riba  and 
intercostal  spaces  is  adequate  in  a  healthy  person  to  inflict  sock 
injury  upon  the  coats  of  the  aorta  (without  jiroducing  a  com 
laceration)  as  to  cause  8ubsef]uently  an  aneurysmal  dilatation 

It  may  be  considered  more  doubtful  whetlier  a  severe 
overstrain  on  the  part  of  the  indi>'idual  can  induce  aortic  tan 
the  aoxla  at  the  time  being  perfectly  healthy.     It  must  be  accei 
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»n>ved  that  persons  whose  occupations  compel  them  to  make  jmiw- 
(jrfal  or  sudden  muscular  etTorts  are  liable  to  aneurysm  of  the  aorta. 
The  disease  occurs  eap«?cially  iu  porters,  dock  l;iborei*s,  oursmoUf  and 
such  mechanics  as  lift  heavy  weights  or  make  inordinate  movements 
of  their  arms.  It  has  been  obsei-veii  tliat  iu  the  United  States  immi- 
grauts  who  have  to  do  exceptionally  hard  work  for  a  livelihood  are 
£&r  more  liable  to  aneurysms  than  the  home  popululiou.  Of  242  fatal 
coses  in  New  York  during  nine  years,  81  were  in  persona  boni  in  the 
Uuite<l  States  and  lt>l  in  inimi(j;rauts  (Hirsch).  It  is  iu  the  case 
of  soldiers,  especially  those  in  the  British  army,  that  the  lesson  has 
been  in  the  highest  degree  enforced.  Lawson  found  aneurysms  to  be 
eleven  times  more  fre<iuent  among  soldiers  than  among  members  of 
the  civil  pox>ulation. 

Meyers  concluded  from  extensive  ol»ser\'ationH  that  the  majority 
of  aneurysms  in  the  English  army  were  due  to  the  severe  exertion  of 
the  soldier  when  eucumbt^red  by  heavy  kna{)sacks  and  accoutrements, 
and  ham]>ered  by  tight  clothing.  Parkes  confirmed  this  opinion. 
HilKon  stjited  that  aneurysms  were  chiefly  situated  iu  those  portions 
of  the  aorta  which  duiing  severe  bodily  exertion  were  subjected  to  the 
greiitest  strain.  The  statistics  of  the  army  corroborated  this  view. 
In  109  cases  the  situations  were,  ascending  aorta  37  cases,  arch  38, 
ilei»eending  aorta  12,  thoracic  aorta  7,  abdominal  aorta  15.  Those  of 
Karl  Malmston,  of  Stockholm,  gave  iu  101  cases,  arch  of  the  aorta  57. 
ilr««cen(ling  aorti  17,  and  abdominal  aortii  4.  In  some  cases  the 
origin  of  an  aneurysin  at  the  moment  of  a  severe  or  sudden  muscular 
/effort  has  l>een  in4licated  by  symptoms — as  by  something  having 
crackeil  or  given  way.  It  is  very  difficult  to  realize,  however,  that 
tL«  increased  blo<»d*presHure  within  a  perfectly  healthy  aorta  brought 
about  by  even  the  severest  muscular  exertion  could  give  rise  to  the 
locjil  bulging  ci^mstitutiug  a  sjiccular  aneurysm.  It  would  seem  more 
probable  that  the  whole  vessel  would  dilate.  Yet  there  might  be 
ith  great  pr<:>bability  a  bui-sting  of  a  small  artery  supplying  tlie 
enata  of  the  aorta— one  of  the  vasa  vasorum— the  effect  of  which 
would  l)e  an  aortitis  and  s(»fteniug  of  the  deep  layers  of  the  internal 
autl  the  adjacent  middle  coats.  In  the  cnse  in  which  the  pr(H*esses 
were  slow  and  the  proliferation  of  fibrous  tissue  abundant,  there  would 
be  the  onlinary  sigus  of  chronic  aortitis  (atheroma).  If  the  soften- 
ing pretlominatetl  and  the  support  of  the  librous  tissue  of  the  external 
coat  were  insufficient,  aneurysm  would  result.  In  the  case  of  the 
manifestjition  of  the  imme<liate  sympt<ims  of  pain  and  tlistress,  then^ 
would  probably  have  Iwen  a  softened  area  produced  by  ruptures  from 
prerions  mus<'ular  ovemtrain.  AUhough  the  event  may  be  compHni- 
tirely  rare,  there  is  a  very  considerable  proUibility  that  a  softening  of 
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fcho  middle  coat  initiating  a  Haccular  aneurysm  may  occur  from  irvcr- 
straiu  in  a  previously  healthy  aorta. 

In  a  large  proportion  of  obsorved  caHOH  aortic  anpurysms  aiv  pro- 
duced by  the  cjiuses  already  considered,  which  give  rine  to  suUcul 
or  chronic  aortitiH.     At  the  post-mortora  examination  the  aueuryi 
or  aneuryBmn  are  seen  in  ou  aorta  showing  often  very  extensiveh 
signs  of  atheroma  and  culcareouH  change.     Any  of  the  canseA 
alcohollBm,  malaria,  syphilis,  besides  overstrain  and  the  dej;eTir*r 
tiou  of  ohl  age  —may  induce  a  limited  nortitia  which  may  reKolt 
softening  of  the  wall  of  the  vessel.    The  augmentation  of  prp«i 
within  th«  aortii  by  even  a  slight  muscular  effort  woukl  detertoi 
the  aneurysmal  dilatation. 

It  is  shown  from  the  facts,  however,  that  the  j>roclivity  to 
rysm  is  not  i>arHllel  with  that  to  atheroma  of  tlie  aoi'tjv.  Wt>  iiii 
therefore,  agree  that  the  factors  of  atheroma  operate  unequally  iu 
production  of  aneurysm,  and  this  view  is  confirmed  by  further  investi- 
gation. "While  deterioration  of  the  arterial  coats,  as  typifiwl  in 
atheroma,  is  most  common  aft<*r  the  age  of  sixty,  one  of  its  ordiiwo 
consequences,  aneurysm,  belongs  to  an  earlier  period  of  life"  (Sir 
Richard  Qnain).  Isolated  aac<rular  aneurysnjs  raiiy  o<*cur  in  quit** 
young  men  and  women,  though  aortic  aneurysm  is  more  common  in 
male^  tlmn  females  in  the  proportion  of  al>out  8  to  1.  Of  92  cwei 
analzjed  by  the  late  Dr.  Hayden,  W  occurred  between  the i^^  ^f 
thirty  ami  fifty. 

Aft  I  have  said,  one  cause,  though  probably  an  infrecjueut  one,  <^f 
the  disease  in  the  earlier  i>eri<xl8,  or  in  the  prime,  of  life  may  Iv 
muscular  overstrain  alone.  The  cause,  however,  wliich  o|)eratefl  in 
the  most  pronounced  degree  is  ifyphilifi.  Proatitutes  suffer  much 
more  from  aortic  aneurysm  than  do  other  women.  Aitken  fonnd  that 
at  least  fifty  per  cent,  of  aortic  aneurysms  occurred  in  soldiers  vritL 
syphilitic  infection  and  with  no  other  fiscertaiuidile  morbid  coudttioiifi 
present.  Karl  Malmsteu  (of  Stockholm)  stated  that  in  about  eightv 
I)er  cent,  of  the  cases  collated  by  himself  tiie  existence  of  syphilis  wai 
definitely  made  out.  In  about  five  per  cent,  only,  gout  or  rheuma- 
tism were  the  antecedents,  and  in  five  per  cent,  alcoholism  could  Ik* 
as.signed  as  a  cause.  According  to  this  oljserver  the  chronic  aortitiH 
due  to  syphilis  may  have  a  special  form  termed  by  himself  ''aortitis 
sclero-gnmmosa.'*  I  have  olw^i^ved  many  CAses  of  aortic  aneurysm  in 
which  the  origin  from  8yi>hilitic  disease  of  the  aorta  has  been  evid<*nt. 
This  disease  iu  some  cases  seems  to  l>e  of  the  nature  of  a  gumma  like 
those  which  oecasiomilly  are  fonnd  in  the  muscular  walls  of  thi*  brarl. 
and  in  others  has  the  ordinary  characters  of  chronic  aortitis.  Tlie 
course  of  such  disease  may  be  subtle,  unattended  with  symptonw,  and 
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tngiciillj  fatal,  or  it  may  give  rise  to  pbeDomena  which  simulate  other 
tliBeasea  aatl  make  dia^uoHiH  difHcult  or  im]M)8Hible.  A  preparuHon 
i^beLoudou  Ho8])itul  Muneum  sLowh  u  ruptui*ed  small  aneurysm  of 
PK  aorta,  one  of  Heviuul  aueurysmal  dilatiitions  al)out  the  commeuce- 
ment  of  the  arch  and  the  ascending  portion  within  the  pericardium. 
The  rupture  had  takeii  i»I;u'«  into  the  i>ericanlial  shc.  There  were 
many  emsions  of  tlie  internal  oout  of  the  arch  of  the  aorta,  wliicb  was 
mnch  dilated,  and  smooth  elevations  of  the  lining  membrane  to  tlie 
i|lt*>f  the  orifioe  of  the  left  subclavian  artery.  These  chnuges  weie 
HBnd  iu  the  l>ody  of  a  proHtitute,  aged  about  30,  and  were  no  doubt 
Byphilitic;  they  had  progressed  ujidetected,  for  the  woman  died  sud- 
ilenly  while  at  breakfast  and  there  had  l>ecu  uo  previous  symptoms. 
J&Another  case  observed  by  me,  that  of  a  niarriod  woman,  aged  20, 
^fc  was  infected  after  her  second  marriage  (three  years  before  her 
^Bih)  there  M-aa  a  large  aneurysm  of  the  uhilominal  aorta  which 
PHI  displaced  fom'ard  the  left  kidney,  had  caused  erosion  of  the 
i  elorrenth  tmd  twelftli  dorsal  and  fii'st  lumbar  vertebrro,  luid  perforated 
the  diaphi'agm,  bursting  intu  the  left  pleural  cavity,  and  had  also 
jttptured  into  the  left  ]>s(^is  muscle.  Small  oi)aque  patches  of  dis- 
^■t  of  the  lining  membrane  of  the  aorta  were  also  seen  in  the  as- 
^Hdiiig  portion  of  tlie  vessel,  and  a  <lepressed,  puckered  cicatrix 
I^Kowiug  a  thinixiug  of  the  ci>ate)  just  l>elow  the  mouth  of  the  aueu- 
O'fuu,  which  measured  one  inch  by  one  inch  and  threenpiarters,  in 
the  ab<lominal  aorta.  The  pain  from  which  this  patient  suffered  was 
^>t  ascribed  to  its  true  cause,  but  was  thought  to  be  a  form  of  neu- 
^Hft  following  an  attack  of  influenza.  It  was  strangely  variable,  be- 
n^  almost  absent  during  the  day,  but  severe  in  the  night.  The 
r^Uensive  disease  within  the  vessel  hiid  not  been  lietrjiyed  by  symj^- 
^Bb,  and  even  the  destruction  and  displacement  of  organs  by  the 
ni^t  aneurysmal  tumor  was  not  attended  by  continuous  pain,  and 
the  juitieut  w»s  able  to  walk. 

The  conclusions  which  I  have  formeil  are  that  aneurysms  of  the 
Mvta  may  be  caused  by  external  violence,  by  internal  stiaiu  induced 
bjraevere  or  violent  efforts— the  iuitiid  lesion  in  such  cases  Ix^iug  a 
ni|ilim  of  Bome  branches  of  the  vasa  vasorum, — by  chronic  aortitis 
dne  in  various  morbid  influences — a  softening  of  the  middle  coat  in 
««ch  case  l»eing  the  predisp<>sing,  and  muscular  effort  the  determin- 
ing oause^ — and  by  syphilis,  in  which  case  the  initial  softening  of  tlie 
coat  may  occur  withotit  symptoms  and  the  aneurvsmal  dila- 
in  may  be  effected  without  tln^  determining  agency  of  any  unusujil 
LTuhu*  effort. 

-w  ntid  TrnnimiiloiiM.     An  aneurysm  i)f  the  aortA  may  burst 
death  by  the  tltinuiug  of  the  coats  of  its  sac.     This  m&j 
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ooonr  in  the  oase  of  a  very  small  aneorysm  of  the  size  of  a  pea  or 
a  oheiry.  The  raptare  not  infrequently  oconrs  into  the  pericardinm. 
Or  by  its  increase  in  size  the  sao  may  cause  pressure  on  the  sur- 
rounding ports  and  consequent  necrosis  of  these ;  in  such  cases  rup- 
toxe  may  take  place  into  the  cavities  of  the  heart,  as  the  right  auride 
(a  rare  occurrence),  into  the  superior  vena  cava  (of  which  Pepper 
and  Griffith  have  collected  twenty-nine  cases),  into  the  pulmonary 
artery,  the  trachea  or  bronchi  (the  latter  more  frequently ;  our  museum 
possesses  five  such  specimens),  into  the  oesophagus,  into  the  penr 
toneum  or  retro-peritoneal  tissues,  or  into  the  intestines,  not  infre- 
quently the  duodenum.  More  rarely  the  aneurysm  points  at  the 
external  surface  and  bursts  through  the  skin.  The  rupture  of  an 
aortic  aneurysm  constitutes  the  most  sudden  form  of  sudden  death. 
I  have  seen  the  body  of  a  man  who  died  from  this  cause  in  the  act  of 
getting  into  bed.  Death  must  have  been  instantaneous,  for  he  was 
in  the  position  of  drawing  the  bed  covering  over  him,  one  leg  remain- 
ing uncovered.  His  son,  who  was  sleeping  at  his  side,  awoke  to  find 
him  dead. 

The  increasing  bulk  of  the  aneurysm  may  produce  suffering  and 
death  by  pressuro  on  neighboring  parts  without  rupture.  Cbmpress- 
ing  the  superior  vena  cava,  it  causes  engorgement  of  the  veins  of  the 
head  and  upper  extremities.  If  it  compresses  the  inferior  vena  cava, 
the  results  are  oedema  of  the  lower  extremities  and  ascites.  The  sac 
of  an  aortic  aneurysm  may  press  upon  the  pulmonary  artery ;  it  may 
then  induce  phthisin  pulmoualis,  just  as  in  cases  of  steuosis  of  the 
pulmonary  artery,  which  almost  invariably  ends  in  tuberculosis  of 
the  lungs.  If  the  sac  presses  against  the  trachea,  it  produces  cough 
and  urgent  dyspnoea,  while  pressure  upon  a  bronchus  may  be  evi- 
denced by  brouchorrhoea,  bronchiectasis,  and  suppuration  in  the 
lung — **a  process,"  says  Osier,  "which  by  no  means  infre(iuently 
causes  death  in  aneurysm,  and  a  condition  which,  at  the  Montreal 
General  Hospital,  we  were  in  the  habit  of  terming  aneurysmal  phthisis" 
("Principles  and  Practice  of  Medicine,"  Edinburgh  and  London, 
Pentland,  p.  (579).  Involvement  of  the  recurrent  laryngeal  nerve, 
usually  the  left,  in  the  sac  may  causQ  hoarseness,  loss  of  voice,  and 
laryngeal  stridor.  Compression  of  the  oesophagus  may  occur  and 
cause  dysphagia,  and  contribute  to  death  by  starvation.  In  rare 
cases  the  thoracic  duct  has  been  compressed.  Pressure  backward 
on  the  vertebrie  causes  their  erosion  and  necrosis ;  the  spinal  canal 
may  thus  be  opened  and  the  cord  compressed. 

An  aneurysm  may  rupture,  at  any  period  during  the  course  of  its 
enlargement,  not  suddenly  into  a  cavity,  when  the  outpour  of  blood  is 
abundant  and  rapid,  but  by  a  slower  process  of  oozing  into  sur- 
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Kmnding  cellular  or  parenchymatrmB  Rtnicttires.  It  is  then  tiTniPtl  a 
itjf^t^  lUtteurisni.  Tbe  effused  blood  si^ts  up  somt*  Adli**sivo  iuUaiu- 
taation  of  the  partH  adjacent.  The  tiauHverse  portion  of  the  urch  and 
Bi<*  abdominal  aorta  are  the  situations  fi-om  whioh  saccular  dilata- 
tions, tt'uding  to  produce  diffuse  aneurysms,  chielly  arise.  The 
resulting  cellulitis  is  a  painful  complication. 

^^An  aortic  aneurysm  may  cause  hiomoptysis  by  {a)  compressing  the 
^^hea  and  causing  congestion  and  riii>ture  of  the  vessels  of  it«i 
XQQCoaa  lining;  iu  this  case  the  8|)ittiiig  of  blooil  is  not  profuse  but 
the  expectorated  muens  is  blood-stiiined ;  (h)  by  breaking  down  of 
\nii^  following  the  invasion  of  the  aneurysmal  sac  into  the  lung  tis- 
jBiMu;  or  <r)  by  mptni-e  into  the  trachea  or  bronchi.  The  possibility 
of  an  aoeorysm  being  thus  the  cause  of  hsDmoptysis  should  be  pres- 
ent to  the  mind  of  every  physician.  The  amount  of  bl(x>d  expecto- 
rated at  the  commencement  of  the  nipture  of  the  aneurysm  may  be 
slight;  but  some  hours  hiter  the  tinantity  may  be  appalling,  and  the 
I  patient  may  die  in  a  few  seconds. 

^HFlie  investigation  of  a  case  of  liiiunoptyHis  coming  l)efore  the  phy- 
^^pn  for  the  drst  time  should  be  made  with  much  gentleness,  and 
I^Pcomplete  repose  of  the  ]iatient  should  be  enjoined  until  the  evi- 
IBs&ce  is  sufficiently  po.sitive  to  indicate  the  source  of  the  hemorrhage. 
'  In  dissecting  aneurysm  the  blood  escai>es  between  the  internal  and 
middle  coats  of  the  vessel  and  separates  these  for  a  variable  distance. 
Sometimes  there  are  two  ai>ertures;  one  the  rent  by  which  the  blood 
nriginally  entered,  and  the  other  at  a  situation  more  i-emote  from  the 
Jieart.  where  it  has  penetrated  through  the  internal  coat  and  rejoined 
Hp  aortic  strejiin.  In  some  cases  the  formation  f)f  a  disstn'ting 
^eorysm  does  not  aggravate  the  distresses  and  dangers  of  tlie  ordi- 
:iiary  sjic(!ular  ff»rm  of  the  disease.  A  case  is  rec<irded  of  a  soldier 
Mk>  had  aortic  aneurysm  for  more  than  twenty-nine  years ;  at  the 
BBwI- mortem  examination  there  was  found  a  dissecting  aneurysm 
urhich  formed  a  doul)le  tube  round  the  aorta  in  its  whol6  length. 
The  rupture  of  a  dissecting  aneurysm  may,  however,  CAuse  sudden 
de^th. 

In  some  cases  of  aortic  aneurysm  there  have  been  manifestations 
of  angina  pectoris.     These  generally  indicate  aneurysms  at  the  root  of 

6 aorta.  The  jiain  iu  many  instances  radiates  down  the  left  arm  or 
tlie  neck  and  to  the  throat;  sometimes  it  is  in  the  course  of  the 
er  intercostal  nerves.  It  seems  probable  that  in  tliese  cases  there 
has  l>een  a  neuritis  of  the  cardiac  plexus,  the  irritation  having  lieen 
propagate<l  from  the  diseased  external  coat  of  the  aorta  adjoining  the 
plexus.  Intense  pain  with  epileptiform  symptoms  may  occur  in  the 
barating  of  an  aneurysm. 
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In  the  case  of  a  msii,  aged  38,  observed  by  me,  who  presented  ih« 
signs  of  a  larue  aneurysm  of  the  ubdouiiuHl  aorttL,  tliere  had  Wu 
attacks  of  Hudaeu  and  severe  pain  for  three  months*,  n-fi^rred  to  tin* 
epi^aHtrium  and  both   hypmrhondria;    these  were  paroxysmal  and 
periodic,  but  were  provoked  by  exertion.     In  addition  ther^  wim  an 
almost  constant  paiu  in  the  bark.     Under  rei^t  and  treatment  the 
pains  became  relieved,  then*  after  an  action  of  the  bowebt.  the  nuD 
was  found  in  an  epileptic  tit.     Wlieu  tJie  convulsion  subfiided  tl»T» 
was  active  delirium,   roiiuiring  three  men  to  restrain  the  violeDfe 
of  the  patient.     On  i>alpation  over  the  site  of  the  aneurysmal  ttiruor. 
I  foiuid  that  the  force  of  pulsation  formerly  manifest*:Hl  had  greailr 
diminished,  the  slightest  pressure  causing  signs  of  groat  pais.   \ 
commenced  the  admiuistratiou  of  chloroform  by  inhalation,  and  tLe 
patient  soon  became  calm.     In  half  an  hour  the  signs  of  extre 
distress   recurred,    and    cldoroform   was    administ(*red    at   inte 
throughout  the  night.     On  recovery  from  the  chloroform-sleep 
were  indications  of  intense  pain.     In  the  early  morning  a  dosfl  of 
f(n'ty  minims  of  litjuor  mori>hiH)  acetatis  failed  to  give  any  relief,  uid 
the  chloroform  iubalation  was  continued,  thougli  at  longer  interrala 
than  previously,  until  2  P.M.,  when  a  hypodermic  injection  of 
third  grain  of  hydrochlomte  of  morphine  produced  a  i>rotracte<l  c. 
The  inhalation  of  chloroform,  at  first  with  short  and  afterward  with 
longer  intermissions,  had  been  continued  for  nearly  twenty -six  ho 
The  following  day  th(;ro  was  a  threatening  of  a  return  of  the  {»aroxy 
but  calm  was  induced  by  the  hypoilermic  injection  of  half  a  grain 
hydrochl(»rate  of  morj)lnne.     Freedom  from  pain  was  tnaintfkiued  till 
six  days  subseijuently,  when  the  face  suddenly  blanched,  and  d 
took  place  two  hours  aft^^-rwanl.     At  the  post-mortom  examiua 
an  aneurysmal  tumor  of  the  size  of  two  oranges  in  jnxtjipositiou 
seen  to  involve  the  alulominnl  aortii  below  the  origin  of  the  8U|>o 
mesenteric  artery ;  it  had  bui^st  U^ween  the  layers  of  the  (K^ritou 
in  the  transverse  and  ascending  meso-colon  as  far  as  the  cellular 
sue  of  the  pelvis.     The  bodies  of  the  last  dorsal  and  two  first  lumbar 
vertebra)  had  been  much  eroded,  the  intervertebral  disks  standing 
out  from  the  remains   of   the  vertebrae  nearly   half  an  inch.     The 
appearances  were  such  as  to  iK)int  8trt:>ngly  to  the  conclusion 
the  commencement  of  the  ruphire  of  the  iiueurysmal  sac  was  coi 
dent  with  the  epileptic  pai^oxysm  and  with  the  severe  pain  with  wh 
it  was  associated.     The  treiitment  adopted  no  doubt  not  only  reli 
the  pain  but  checked  the  outflow  of  blood  from  the  ruptured  sac. 

Spontaneous  cure  may  take  place  in  aortic  aneurysms.     The  cai 
of  the  sac  becomes  liUed  with  layers  of  fibrin  until  the  dimensional 
the  interior  of  the  vessel  are  restored.     The  outermcwt  layers 
fibrin,  together  with  the  external  coat  of  the  sac  of  the  uneuryi 
become  shrunken,  dense,  hard,  and  in  some  cases  infiltrated 
lime  salts. 

DidijuofttJt, — In  the  case  of  an  aneurysm  situated  just  above 
valves  there  may  be  no  symptoms,  and  sudden  death  may  oocur 
from  its  rupture,  a  diagnosis  having  been  impossible.     It  has  beeu 
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»rved  bv  Hayden  and  Nixon  that  anenrysms  in  this  situation 

to  descend  in  their  progress  of  growth;  **by  their  position  they 

are  sheltered  from  direct  influx  from   the  ventricle  while  they  are 

exposed  to  the  uiaxiiuum  force  of  retiux  from  the  aoi'ta.*'     On  the 

other  hand  aneurysms  well  above  the  valves  are  subject  to  distention 

by  the  force  of  the  direct  current  issuing  from  the  left  ventricle.     If 

the  sac  be  in  such  position  that  the  coronary  artery  is  obstructed, 

the  symptoms  would  be  identical  with  those,  already  described,  of 

block  of  the  coronary  from  atheroma.     A  diflferential  diagnosis  could 

oot  l>e  made,  but  the  ciuestion  is  of  little  imp(»rtance,  for  treatment 

iiboalci  be  the  same  in  l>oth  cases.     In  the  case  in  which  a  small 

aueurysm  causes  imjuirfection  of  the  aortic  valves,  giving  rise  to  a 

diastolic  murmur  or  to  systolic  and  diastolic  murmurs,  there  may 

be  au  imjMJssibility  of  the  difiereutial  diagnosis  from  disease  of  the 

aortic  valves  due  to  atheroma.     It  is  only  when  the  sac  of  the  aneu- 

rvsm  presses  ux>on  surrounding  paiis  or  begins  to  cause  a  visible 

prominence  of  the  wall  of  the  chest  that  there  can  be  any  precision 

io  dia^cisis. 

Ane\try»m  of  the  Ascending  Portion  of  the  Arch. 

Ad  ajienrysm  of  the  first  or  ascending  portion  of  the  arch  of  the 
aorta  ia  to  be  recognized  V»y  one  or  more  of  the  following  points:  (a) 
BolginK  forward,  the  sac  may  form  a  tumor  in  which  pulsation  may 
be  detected  usually  Imt  not  invariably.  The  situation  of  tlie  prorai- 
aenoe  is  generally  to  the  right  of  the  sternum  in  the  second  or  third 
interrostal  spuce,  mt»re  rarely  in  the  corresponding  spatre  on  the 
lah  side  of  the  sternum.  The  sternum  itself  may  contribute  to  the 
prominence;  the  l^oue  may  bec<ime  eroded  by  the  continued  pressure 
of  the  sac  and  idtimately  perforated,  the  wall  of  the  aneurysm  at  the 
perfomted  area  being  then  constituted  by  the  iutiumed  subcutaneous 
tisanes  and  the  skin.  The  tumor  may  be  painful  and  tender,  any 
pain  referred  to  it  being  aggravated  by  exertion.  In  some  c-ases  the 
hand  placed  over  it  detects  a  thrill  as  well  as  a  pulsation,  and  occa- 
siunally  a  systolic  murmur  (very  rarely  a  diastolic)  may  V>e  heard  over 
itg  aituatioD.  {h)  Growing  towanl  the  right,  the  aneurysmal  ttimor 
wiD  compress  the  superior  vena  cava,  causing  venous  engorgement 
and  oedema  of  the  upper  extremities.  It  may  bxirst  into  the  superior 
vma  cava,  causing  the  signs  to  be  mentione<l.  U)  Expanding  upward, 
it  co!ni>rea8es  the  upper  lobe  of  the  right  lung  or  the  right  bronchus, 
producing  at  first  impeded  breath  sounds,  afterward  dulness  on  per- 
romion  from  consolidation  of  the  lung.  It  may  also  compress  or 
disorganize  the  right  recunent  laryngeal  nerve,  (d)  Pressing  tovard 
You  IV  —3? 
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the  left,  the  sac  obstructs  the  pulmonary  artery,  tending  to  prodnt* 
not  only  the  signs  of  phthisis  pulmoualis,  alrejuly  meutiorietl,  butalao 
dilatation  of  the  right  chambers  of  the  heart.  Possibly  tho  him'  suit 
rupture  into  the  pulmonary  artery,  which  accident  may  \ye  imlicatMl 
by  sudden  and  urgent  dyspncea  with  hteniojHysis  and  rapid  death. 
(e)  By  its  increasinj^  bulk  the  sac  may  displice  the  hojirt,  cftiuiitt 
its  apex  to  be  below  and  to  the  left  of  the  normal ;  and  (/)  ver7  ni^lr 
it  may  compress  the  inferior  vena  cava,  causing  cedemft  of  the  fe«t 
and  ascites. 

In  the  inspection  of  the  patient,  care  should  be  taken  to  arra&t^  tb^ 
incidence  of  light,  or  else  slight  pulsations  may  lie  overlooked.    TLf 
uncovered  chest  should  l)o  \>ell  illuuiinated,  and  the  observer  Hlitmlii 
bring  down  his  eyes  nearly  to  the  level  of  the  patient's  cheet-fmnt.  if 
the  subject  \y&  recumbent;  or  if  the  observation  be  made  iuthe  Hittbjc 
or  erect  position  of  the  jmtient,  the  eyes  should  view  tlie  cb»'flt  io 
profile;  thus  sliglit  x>ulsatious  are  seen.     The  movement  of  an  axieu' 
rysmal  sac  with  each  systole  of  tlie  beaii;  is  exiJansUo.    This  is  some- 
times to  be  demonstrated  by  a  method  described  by  Fagge  an<i  Pvp- 
Smith.     The  observed  prominence  is  covered  by  a  piece  of  aiUimiTe 
plaster,  which  has  a  slit  cut  down  its  centre;  if  tl»ia  l>e  murowlf 
watched,  the  slit  will  Iw  seen  to  widen  with  each  cxpausiln  pnlsAtitm; 
or  the  method  may  be  adopted  of  affixing  light  paper  columiut  of 
cones  of  cottrm-wool  to  npjiOHite  points  of  the  pulsating  surface,  uiwl 
observing  whether  or  no  these  diverge;  if  the  tum(»r  be  expansilf*, 
they  are  seen  to  Bei>arate  as  radii.     Two  stethoscopes  may  be  hftbii 
applied  by  their  chest  pieces  and  their  divergence  demonstrated. 
Careful  inspection  may  show  pulsation  in  the  Intercostal  spaces  to  thft 
right  of  the  sternum,  or  in  thoee  of  the  upper  portion  of  the  chest  oa 
the  left;  the  pulsation  may  be  so  stn)ng  fis  to  lift  the  sternum  mkI 
the  ribs.     Divestigatiou  shows  that  this  ])ulsatiou  is  cxxmnsile,  thtti 
differing  from  the  throbbing  observed  in  eases  of  general  dilatation 
of  the  aorta.     Over  the  site  of  the  aneurysmal  tumor  a  preeminence* 
may  be  obsened — a  prominence  not  correlative  with  the  ovidencv^  of 
pulsation ;  in  fact,  such  elevation  may  be  seen  when  there  is  no  pul- 
sation, the  reasou  iN^ing  that  thick  deposits  of  fibrin  within  tlm  ue 
prevent  thn  pulsatile  expansions.     Over  the  prominent  skin  surface  t]i« 
venules  may  in  some  c4vses  be  seen  dilated  and  varicose.     In  l&ie  sta^^M. 
when  the  tumor  nearly  approaches  the  surface,  the  overlying  akin  may 
be  very  thin,  or  there  may  he  subcuttiueous  infljiuimatory  change*. 

Palpation  confirms  and  extends  the  evidence  obtained  from  in- 
spection. A  pulsation  which  is  communicated  to  the  ujk  i  of 
the  sternum  is  nearly  always  due  to  the  aneurysm  of  the  th(  >  rta 
in  its  ascending  or  transverse  i>ortionB.     Such  pulsation  may  lie  fah 
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to  the  right  of  the  sternum.     It  will  generally  be  found  that  the  im- 
pulse given  to  the  hand  is  not  so  sudden  as  it  is  heaving  and  expansile. 

From  a  series  of  32  cases  of  aneurysm  of  the  thoracic  aorta 
observed  at  the  London  Hospital,  in  which  pulsations  were  detected, 
I  have  found  that  in  25  (about  eighty  per  cent. )  these  were  to  the 
right  of  the  sternum  and  in  only  6  (less  than  twenty  per  cent.)  to  the 
left  thereof.  The  situation  of  maximum  pulsation  was  the  second 
right  intercostal  sx)ace  in  11  cases ;  in  5  additional  cases  the  pulsa- 
tion was  to  the  right  of  the  sternum  but  not  precisely  localized ;  in  9 
other  instances  the  pulsations  were  in  various  sites  from  the  sixth 
rib  below  to  the  right  clavicle  above ;  in  one  case  only  was  there  a 
central  pulsation  of  the  sternum  rising  into  the  neck.  In  some 
instances  a  thrill  may  be  felt,  in  some  also  the  period  of  the  second 
sound  of  the  heart  is  marked  by  a  shock  felt  by  the  hand  or  the 
fingers.  This  shock  is  usually  accompanied  by  a  sound,  and  is  best 
appreciated  by  the  ear  applied  to  the  chest,  with  little  inteiTening 
covering,  or  by  the  use  of  the  wooden  stethoscope.  The  shock  is  due 
to  the  falling  back  of  an  unusual  column  of  blood — the  normal,  plus 
the  quantity  coutiiined  in  the  aneurysmal  cavity — against  the  aortic 
valves.  It  is  an  important  confirmatory  sign  where  other  evidences 
of  aneurism  are  present. 

FercKsstoH  in  the  investigation  of  a  case  of  suspected  aortic 
aneurysm  is  best  done  with  the  aid  of  a  pleximeter.  The  outlines, 
when  the  fingers  alone  are  employed,  are  less  precise.  I  have  in  many 
cases  mapped  out  a  bulging  of  the  vessel  when  percussion  by  the 
fingers  only  has  given  no  sign.  In  a  considerable  number  of  cases 
such  evidence  has  been  ol^tained  when  no  pulsation  whatever  has 
been  observed.  Caro  must  be  taken  to  detect  the  pulsation  if  present ; 
light  should  be  din^'ted  upon  tlie  upper  portion  of  the-  priecordium, 
so  that  a  slight  moviMueut  may  be  observed  and  its  situation  marked, 
and  palpation  must  bo  employed  with  care.  The  outline  of  the  heart 
in  relation  to  that  of  the  bulging  vessel  must  be  noted.  In  cases  of 
aneurysm  of  the  arch  in  which  the  aortic  valves  have  been  unaffected, 
I  have  found  that  the  outline  of  the  lieart,  as  determined  by  percus- 
sion, is  not  largo,  hut  often  rjither  small.  On  the  other  hand,  when 
the  aneurysm  is  so  situated  that  the  aortic  valves  have  been  rendered 
incompetent,  signs  of  hy]>ortrophy  of  the  left  ventricle  are  observed. 
The  position  of  tlie  heart  is  sometimes  altered  by  the  aneurysmal 
tumor,  and  the  ])oroussiou  outline  indicates  such  change  of  situation. 
As  the  aneurysm  incrensos  in  bulk,  its  outline  may  be  demonstrated  to 
the  right  of  tho  Ktoruuni.  from  the  first  rib  to  the  upper  border  of  the 
liver  dulness,  for  the  tumor  may  expand  until  its  extension  downward 
is  stayed  by  the  diai)hragm  and  subjacent  liver. 
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AttsniUafioH  may  indicate  a  murmiir  over  the  aorta  or  ov^rtlo 
protuinenc«  suspected  to  be  an  aueurvBm,  but  it  must  be  remembei'il 
tliut  in  many  ca868  of  saccular  aneurvBni  murmurs  are  not  present 
Don;{IaH  Powell  has  said  that  in  about  half  tho  cases  of  saonilat^l 
iutra-tboraitic  aueurysm  uhich  came  under  his  notice  no  muruiur  nii^ 
to  be  heard.  In  a  considerable  i)roiM)rti(>n  there  wiis  no  mnrmor 
audible  to  the  end  of  the  case.  Of  132  cases  taken  frtini  th«^  xt<c<it^ 
of  the  Loudon  Hospitd  in  which  the  diagnosis  of  aortic  aneurysm 
within  the  thorax  was  made,  only  12  were  distin<*tly  stjited  U)  prt^ul 
systolic  rauminrs  alone,  and  of  these  only  5  wore  over  the  situatifKi 
of  the  ascending  aorta  or  the  aneurismal  tumor  in  this  {.lositiou.  h 
25  the  systolic  were  accompanied  by  diastolic  munnurs.  and  in  fi 
diastolic  murmurs  alone  were  heard. 

I  have  found  valuable  auscultatory  evidence  in  some  casoB  (^ 
aneurysm,  when  a  murmur  has  been  absent,  or  very  fe<^blv  heard. 
over  the  thorax,  by  causing  the  patient  to  place  within  his  moutli 
the  small  chest-piece  of  the  binauwd  stethoscope,  and  to  cIosa  hi* 
lips  over  it.     On  nuscultatiuK  thus,  the  observer  may  hear  a  -1 

or  loud  systolic  murmur  in  the  case  of  a  thoracic  aneurysm,  the 

lions  being  communicated  to  the  trache-a,  and  tlience  directly  by  tbt^ 
air-column  to  the  ears. 

In  some  cases  a  diastolic  murmur  may  be  heard  at  greater  or  U*ft^ 
distance  from  the  aortic  valves  in  cases  of  sA<?cidar  aneurysm  of  th»?^ 
aorta.     If  this  l>e  iu  the  ascending  ]>ai*t  of  the  arch,  thon>ughly  cl<«r^ 
of  the  valves,  the  second  sound  may  be  heard  sharp,  loud,  and  nn-  " 
complicated;  while  above,  near  the  right  sterno-clavicular  junctioD. 
It  dijist4)lic  murmur,  entirely  sej)anite  from  the  heaii  st>unds,  may  W 
evident.     This  is  due  to  the  elastic  recoil  of  the  aneurysmal  sac  after 
its  ventricular  systolic  distention  and  is  of  course  coincident  witli  the 
diastole  of  the  ventricles.     Most  fre<^iuently  the  murmur  is  double- 
systolic  as  the  blood  rushes  in  throuuli  the  roughene^l  bonlers  of  th«* 
pouch,  diastolic  as  it  is  imi>elled  back — but  1  have  heard  it  diontoUc 
only. 

If  there  be  a  loud  continuous  muionur,  manifesting  increase  of 
loudness  with  each  cardiac  systole,  accompanied  by  thrill,  hut  boftrd 
independently  of  the  normal  sounds  of  the  heart  and  «^nly  nver  those 
parts  where  the  aorta  is  iu  close  relation  with  a  great  venous  trank. 
this  must  be  considered  as  evidence  of  a  commuDication  between 
artery  and  vein — a  varicose  aneurysm  of  the  aorta.  If  Uie  tnaxtmtim 
of  such  sound  be  about  the  second  inlercostjil  s^wce  it  is  probabhr 
that  there  is  a  communication  Wtween  the  aorta  and  the  aniM^Ktr 
vena  cava  or  with  the  right  auricle. 

In  the  absence  of  murmurs,  altered  characters  of  the   ivrcand 
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(1  constitute  very  iiuportant  evideuce.  As  iu  the  general  dila- 
tation of  the  aorta  this  sound  may  be  accentuated,  ringing,  clanging, 
or  iimtnuiing ;  Imt,  more  than  this,  the  ear  may  be  conacions  that  it 
liiiH  a  H*irt  of  double  chanwtor.  Palpation  may  already  have  con- 
▼iocetl  OH  tliat  thei*e  is  a  diaHtolic  shock  or  jog.  The  ear  is  more 
t  '  '•■  than  tho  Hnger  of  appreciating  this  sign,  for  it  l»oth  hears 
i  •  U  at  the  Hame  time.     The  shock  of  the  aec(md  sound  in  beard. 

MUkl  tlie  elastic  recoil  of  tho  aneurysmal  sac  is  felt.  I  think  the  best 
mole  of  investigating  it  is  by  the  ear  direct,  with  only  a  slight  inter- 
vffning  chest-coveriug.  An  exaggerated  aortic  second  sound  is  not 
to  be  retc^rded  as  an  invariable  sign  of  aneurysm  of  the  aorta  Mithin 
Uie  tluirax.  Tlie  soimd  may  l»e  accompanied  by,  or  be  replaceil  by, 
a  murmur,  or  the  valves  may  be  thickened  and  the  sound  of  tlieir 
cloeum  rewlered  dull.  Vi&  must  therefore  look  for  other  signs  to  aid 
rnosis. 

ure  Siijint, — The  aneurysmal  sac  may  form  no  prominence 
Ulteriorly  and  none  of  the  signs  we  have  considered  may  be  detected, 
but  it  may  prcKluce  very  pronounced  symptoms  by  pressure  in  other 
iiire(*tious.  When  an  aueuryrtmal  tumor  causes  pressure  njton  the 
raperior  vena  cava  or  both  innominate  veins,  the  venous  channels  at 
the  root  of  tlie  neck  may  form  spongy  masses  immediately  above 
tbe  davicles,  and  those  of  the  heail,  neck,  arms,  and  upper  part  of 
the  chest  may  be  observed  to  Im^  much  distended.  The  eyeballs  may 
me  prominent,  and  the  arms,  together  with  the  head  and  neck, 
Im.^  Hwolh^u  fro7ii  oidema.  Bristow»  has  shown  that  even  in  cases 
>f  complete  obstruction  of  the  superior  cava  the  resulting  venous 
blockage  and  onlema  may  l>e  to  siune  e.Kteut  averted  or  remedie*1  by 
the  eatablLnhiuent  of  vicarious  channels.  These  i-outes  are  some- 
tbaefl  demonstrated  as  bulky  and  tortuous  veins  in  unusual  situations, 
BA  from  the  axilla  to  the  groin,  a  junction  l>eing  formed  with  the 
pxtemal  iliac  (Bristowe:  ".V  Treatise  on  the  Theory  aud  Practice  of 
MediciM!,**  oth  etiition.  London:  Smith,  Elder  &  Co.,  1884,  p.  551). 
Byrom  Bnimwell  has  said  that  aneurysmal  tumors  are  less  likely 
tbAn  solid  intra-thoracic  growths  to  produce  obstruction  U*  the  venous 
return. 

Huch  venous  distention  and  oodema  in  the  upper  part  of  tho  body 
y  aIso  Im?  brought  about  by  any  tumor  capable  of  causing  com- 
of  tho  vena  cava,  by  thrombosis  in  the  vessel,  by  bauds  of 
cial  tissue,  the  result  of  inflammation  constricting  it  from  with- 
or  by  rapture  of  an  aneurism  of  the  aorta  into  the  vessel.     Con- 
Snoatory  signs  of  aneurysm,  therefore,  must  be  souglit  for. 

The  occum^nce  of  a  ru])t«r6  of  an  aortic  aneurysm  into  the  superior 
VBDA  cava  is  characterized  by  a  sudden  onset  of  sevei-o  symptoms. 
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In  some  cases  the  obstraction  to  venous  retom  by  the  pressure  of  the 
aneurysmal  sac  has  been  betrayed  by  the  signs  just  described;  in 
others  the  onset  has  been  quite  sudden  with  no  previous  symptoms. 
Intense  venous  congestion  of  the  upper  part  of  the  body  is  the  rapidly 
developed  visible  sign.  The  lividity  and  cedema  may  be  manifested 
in  the  head  and  arms  and  not  in  the  thorax ;  this  depends  on  the  site 
of  the  perforation  or  compression.  If  the  obstruction  be  above  the 
azygoB  vein,  the  lividity  and  oedema  are  confined  to  the  head  and 
arms ;  if  it  be  below  the  point  of  entrance  of  the  azygos,  the  chest 
will  share  in  the  congestion.  When  the  thorax  is  involved  there  is 
sometimes  a  sharp  line  of  demarcation  between  the  upper  affected 
and  the  lower  unaffected  parts  of  the  body,  marked  by  numerous 
small  varicose  veins  around  the  lower  x>art  of  the  thorax.  In  some 
oases  a  greater  oedema  is  manifested  on  one  side ;  a  long  standing 
pressure  upon,  and  obliteration  of,  the  left  innominate  vein  may  allow 
the  establishment  of  a  collateral  circulation.  In  such  case  the  sudden 
rapture  of  an  aneurysm  may  induce  oedema  only  of  the  right  side. 
If  the  rupture  occur  in  such  position  that  the  blood  current  is  directed 
into  the  right  innominate  vein,  there  will  be  lividity  and  swelling  of 
the  right  arm.  If  the  communication  be,  not  with  the  vena  cava,  but 
with  the  right  or  left  innominate  vein,  there  will  be  a  corresponding 
unilateral  oedema  in  the  upper  jiortionof  the  body.  There  is  dysp-, 
noea,  intense  in  some  cases,  slight  or  nearly  absent  in  others.  Ewart 
describes  it  as  especially  of  the  form  of  expiratory  dyspnoea  in  one 
case.  Hsemoptysis  also  may  occur.  The  other  signs  of  aueur^'sm, 
pulsating  tumor,  thrill,  abnormal  outline  of  percussion,  dulness 
(e8i>ecially  below  the  right  clavicle  and  under  the  upper  portion  of 
the  sternum) ,  murmur  of  continuous  character  in  the  case  of  varicose 
aneurysm,  etc.,  must  be  diligently  sought  for  (see  valuable  paper  by 
Pepper  and  Griffith  in  The  International  Medical  Journaly  October, 
1890). 

Aneurysm  of  tJie  Transverse  Portion  of  the  Arch, 

An  aneurysm  in  the  transverse  portion  of  the  arch  of  the  aorta  may 
cause  pressure  upon  the  trachea  and  induce  stridor  and  severe  dysp- 
noea. Paroxysms  of  stridulous  breathing  and  suffocative  cough  may 
be  manifested.  Pressure  may  be  exerted,  not  upou  the  trachea,  but  on 
the  left  bronchus,  and  this  will  be  shown  by  deficient  respiratory 
murmur  and  reduced  expansion  of  the  left  lung.  Pressure  on  the 
left  recurrent  laryngeal  nerve  produces  the  signs  of  enfeeblement  of 
the  leffe  vocal  cord — very  rarely  both  cords — and  the  resulting  symiv 
toms.  Pressure  on  the  oesophagus  may  cause  dysphagia  and  the 
usual  symptoms  of  oesophageal  stricture ;  these  signs  are  of  much 
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mportance  in  diaKQf^is.  Prensure  ou  iJie  brancheH  of  the  syznpa- 
tliettc  nerro  and  the  involvemeut  of  ite  fibres  in  the  aneurysmal  sao 
inefiu»klifcy  of  the  ])npils;  usually  the  jmpil  of  the  affected 
tracted,  raieJy  dilatetl,  in  compurisou  with  its  fellow. 
^rasBUTO  toward  tlie  front  of  the  thorax  causea  Ijulging  or  necroaia  of 
the  tissnea  l>etweeu  the  aueuryHmal  anc  and  the  aorfuce  of  the  chest. 
A  tnmor  pulantiug  in  the  position  of  the  inuomiuato  artery  may  be 
du^  to  ftn  aneurysm  of  this  vessel,  or  to  a  saccular  dihitation  of  the 
The  presence  of  tracheal  tiigping  and  accentuated  aortic 
nd  sound  or  diastolic  shock  will  indicate  that  it  is  aortic.  Pres- 
sure on,  or  interft^rence  with,  tlie  innominate  or  left  subclavian  artery 
produ<vs  its  effect  upon  the  pulses  of  the  side  affected. 

Among  the  tjenend  tvuienct^  of  thoracic  aneurysm  are  progreaaive 
enfeeblement  and  emaciation,  with  signs  of  exhaustion  from  the  pain, 
and  symptoms  of  ^listress.  Lancinating  intercostal  neuralgia  is  a 
symptom  which  calls  for  a  diligent  search  for  signs  of  atjrtic  aneurysm 
OQ  the  part  of  the  physician.  Sudden  imin  of  this  character  may 
occur  in  the  left  chest,  unattended  with  the  symptoms  of  angina  pec- 
toris, several  times  a  day  with  intervals  of  perfect  ease.  "Such  a 
pain/*  sjivs  Dr.  J.  Chris.  Lange,  "which  does  not  yield  to  treatment 
should  always  excite  a  suspicion  of,  and  determine  an  examination  for^ 
anearysm"  {IitienuUlomd  iUhm^^  January,  1HVI*2). 

An  imi>ortant  physical  sign  of  aneurysm  of  the  thoracic  aorta  in 

the  portion  of  the  arch  under  consideration  ia  that  known  as  traclitul 

tufjtjtng.   The  following  are  the  methods  by  which  this  symptom  should 

be  investigate<l :    (1.)   Place  the  patient  in  the  erect  position,  direct 

liina  to  close  his  mouth  and  elevate  his  chin  to  the  fullest  extent;  then 

grasp  the  cricoid  cartilage  between  your  linger  and  thumb  and  exert 

gentle  upward  pressure.     If  aneurysm  exist,  the  pulsation  of  the  aorta 

vill  be  distinctly  felt  transmitted  through  the  trachea  ti3  your  fingers. 

The  act  of  examination  will  increase  laryngeal  distress,  should  this 

accompany  tlie  disease  (Surgeon-Major  Oliver's  method).     (2.)  The 

observer  stands  l>eliind  the  seated  patient  whose  head  is  slightly  thrown 

\mek  and  steadied  against  the  observer's  chest.     The  tips  of  both 

index  fingers  are  then  insertetl  under  the  lower  etlge  of  the  cricoid 

ilaf^e  which   is  gently    raised    by  them    (Dr.    William   Ewart's 

.bod).     The  sensation  imparted  to  the  Engers  by  these  methods 

investigation  is  not  a  ]udsatiou  but  a  traction— a  tugging  down- 

wanl— felt  with  each  lioat  of  the  heart.     Pulsation  may  be  transmitted 

from  the  cArotids.  but  tugging  is  peculiar  to  aneurysm.     In  some 

th**  movement  of  the  larynx  is  so  distinct  that  the  pulse  may 

becoautfKl  by  placing  the  tip  of  the  finger  upon  the  pomniu  Adami 

and  making  slight  upward   pressure.     The  sign  is  produced  only 
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when  the  aneurysm  ia  so  situated  as  to  press  from  above  downward 
upon  the  left  bionchus,  or  upon  the  portion  of  the  trachea  wbicli 
is  contiguous  to  it.  It  is  not  observed  when  the  innominate  arterv 
alone  is  the  seat  of  aneurysm.  It  may  be  evidenced  when  the  other 
physical  signs  of  thoracic  aneurysm  are  absent  and  it  is  souetilUMa 
very  early  sign  in  the  history  of  a  ease. 

LarijugoHCcpic  examination  is  of  very  great  importance.     Iti  »n| 
(sase  in  which  thero  is  presented  the  slightest  prol»(ibiIity  of  aneurjam 
of  the  tiioracic  aorta  —and  we  know  how  obncure  the  signs  are  is 
many  cases — there  should  be  the  routine  emjilo^'meut  nf  the  Urrn- 
goscope.     A  loud,  clanging,  brassy  cough  hIiouKI  give  rise  to  a  -"- 
piciou  of  aneurysm;  or  a  strident  Houud  «>f  the  voico,  imiwrluu 
under  the  control  of  the  will,  sometimes  assuming  a  falsetto  cL&nc- 
ter;  or  a  more  or  lens  eufi^eblemeut  of  the  voice  to  a  whisjwr.    U 
some  cases  the  voice  is  shrill  and  a  crowing  noise  may  l>e  emitted  oa 
any  mascidar  exertion.     Yet  there  may  h&  none  of  these  signs,  qoY 
any  symptoms  suggesting  a  morbid  condition  of  the  larynx,  nikl 
nevertheless  an  altered  state  of  the  vocal  cords  may  l>e  discovered  s^x^ 
lar^'ngoscopic  examination. 

On  examination  the  observer  may  see  that  in  ordinary  I  '   -u 

there  is  litUe  if  any  diiVerence  in  the  position  of  the  two  v.  i>; 

the  left  may  be  a  little  nearer  the  median  line.  The  left  capitulum 
Hantorini  and  the  left  aryteuo-epiglottidean  fold  may  be  on  a  som*^ 
what  hight>r  level  than  their  fellows  of  the  opj>osite  side.  On  phouA- 
tion,  the  patient  being  asked  to  make  the  sounds  softly  of  "  afa*'  and 
**ay,"  the  left  v<x*al  cord  may  be  seen  to  remain  tixed.  while  the  right 
advances  to  the  median  Hue;  or  the  right  vocal  cord  may  \yt\  s*H*n  ti» 
advance  to  the  middle  line  and  project  beyond  it.  It  may  enoroacli 
so  far  as  to  meet  the  flaccid  left  cord,  the  c^irtihiges  overlapping  when 
a  high  note  is  sounded.  Thus,  while  the  whole  of  the  right  curtl  in 
in  view»  only  a  portion,  about  half  or  one-third,  of  tlie  left  cord  can 
h&  seen. 

The  cause  of  these  signs  is  a  paralytic  lesion  of  the  left  recturreni 
laryngeal  nerve.  In  the  local  bulgings  of  the  wall  of  the  aorta,  the 
nerve,  as  it  loops  behind  the  arch  of  the  vessel,  becomes  implicated. 
The  mechanical  irritation  may  produce  in  it  iuflunimatory  changes 
— neuritis.  Thus,  with  the  concurrent  irritation  propagated  to  tbe 
vagus  nerve  itself,  may  bo  explained  some  of  the  sudden  paroxysmal 
attacks  of  urgent  dyspno>)i  to  which  certain  of  thesiibj*%t>^of  ihorBcic 
aneurysm  ai'o  liable. 

An  iuBtaucii  which  enforces  the  importance  of  the  laryngeal  sigu 
lui»  ^o  me.     A  giaitleman  who  prosented  rer? 

nod  no  physicji]  signs  of  aortic  oiwu- 
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oousulted  two  physicians  iu  Londou  whose  opinion  is  of  high 
Tiilae.  They  both  found  slight  weakness  of  the  left  vocal  conl,  and 
expressed  their  views  of  the  probability  of  aneurysm  and  the  necessity 
ofcmre  on  the  purt  of  the  jintieut.  An  injudicious  acquaintance  ]>er- 
ffuadod  him  that  all  such  fears  were  groundless,  and  he  undertook  an 
expedition  which  involved  considerable  physical  exertion  and  fatigue; 
death  from  the  rupture  of  a  small  aneurysm  of  the  aoiia  look  place 
six  montlua  after  the  laryngeal  signs  were  &XHt  noticed. 

The  ti^eji  should  lie  examined  imd  carfful  oKH«^nation  should  be 

made  of  tlie  size  of  each  pupil.     In  aneurysm  of  the  thoracic  aorta 

the  pupils  may  differ  strikingly,  the  left  being  usually  contracted. 

This  is  chiefly  in  consequence  of  the  destiiictiun  of  the  nene  elements 

iiivolve<l  in  the  aneurysmal  sac,  causing  apanilytic  lesion  of  the  rilio- 

«piiml  branches  of  the  sympathetic;  there  is  a  paralysis  of  the  dilator 

muscle  of  the  iris  supplied  by  the  sympathetic,  and  conse^juently  an 

QDopposed  action  of  the  sphincter  of  the  pupil  supplied  by  the  third 

It  must  uot  be  forgotten  that  inequality  of  the  pupils  is  occa- 

ifonally  congenital,  that  the  effect  may  be  produced  by  intrathoracic 

growths  otlier  than  aneurysms,  and  that  the  aitpearances  may  Ite 

Rimnlated  by  adhesions  of  the  iris  oc^'urring  exclusively  iu  the  one 

ISlobe,  or  in  one  to  a  gi-eater  degree  than  in  the  other.     The  difference 

between  the  pupils,  esi>eciully  when  the  left  is  obsers'ed  to  be  the 

smaller,  is  an  important  confirmatory  sign  of  aneurysm. 

One  of  the  most  important  signs  in  the  diagnosis  of  aneurysm  is 
^kfforded  by  the  inffjj^ttlnu  of  the  artericft  on  the  distal  side  of  the  8Ui>- 
posed  Htu^'ular  dilatation  aud  comiiarison  with  the  corresponding 
Arteries  of  the  opjxwite  side  of  the  body.  It  is  better  to  commence 
t.he  inveHtigatiou  by  obser\'iu^  tlie  vessel  from  the  site  of  the  sux>- 
poAed  aneurj'sm  in  its  course  toward  the  periphery  than  to  pursue 
the  converse  plan,  which  is  often  adopted,  of  comparing  first  the  peri- 
|ihera]  arteries  {the  radials,  for  example). 

fit  an  expansile  pulsation  to  the  right  of  the  sternum  indicates  an 
inenrrsm  of  the  first  part  of  the  aorta,  there  will  be  no  difference  to 
be  detf^cted  between  the  pulsations  of  the  artei'ies  of  one  side  and 
those  of  the  other  unless  the  innominate  is  involved  in  or  affected  by 
tlie  aneurysmal  swelling. 
If,  with  or  without  any  pal{>atiou  evidence  of  pulsatile  tumor  to  the 
right  of  the  sternum,  communicating  its  pulsations  to  the  sternum  or 
palpable  in  the  epiaternal  notch,  there  are  signs  that  the  arteries  of 
I  tlie  right  side  present  a  diminished  volume^  while  those  of  the  left  are 
■  Dormal,  there  is  a  primu-facie  case  for  aneurysm  of  the  aorta,  involv- 
"  ing  the  innominate  artery,  or  aneurysm  of  the  innominate  artery 
itaelL 
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The  observer  should  compare  the  i)alflationB  of  the  oarotid  on  each 
side,  and  the  characters  of  the  walls  of  each  artery.  If  he  note  no 
Gufeeblement  of  pulsation  or  diminution  in  calihn^  of  the  right 
carotid,  he  will  proceed  to  compare  the  brachials.  In  the  caw  i>( 
aneurysm,  the  like  comparative  deticioncies  will  be  mauift^t  in  tlw 
right  brachial.  Next  he  will  carefully  olwerve  the  radials.  ami  not* 
the  tinfeolilement  or  obliteratiou  of  the  ri^lit  as  a  confirniatorv  nipi 
of  aneurysm  affecting  the  innominate  artery  or  its  origin  from  the 
aorta. 

The  observer  shoulil  also  carefully  determine  whether,  on  the  om 
side  or  the  other,  there  is  any  delay  in  the  radial  pulse.  He  should 
palpate  the  two  radials  simultaneously,  first  in  the  onlinary  poaitioii 
and  next  when  he  has  elevated  (he  patient's  arms  to  the  fullest  extent 
To  exclude  false  impressions,  he  should  change  hands,  so  tliat  be 
feels  eacli  artery  with  his  own  right  and  left  tiugers  oonsecntivrly. 
Again,  he  should  palpate  the  radial  pulse  of  each  side  in  relation 
with  the  apex-l>eat  of  the  heart  or  the  pulse  of  the  carotid.  If  lie  note 
that,  while  the  radial  pulso  f)f  thn  left  side  is  synchronous  with  the 
apex-l)eat  and  the  carotid  pulsation,  that  of  the  right  side  is  delayed 
(or  comparatively  feeble  and  delayeil),  the  evidence  of  aneurysm  ib- 
vohnug  the  iimominato  or  subclavian  of  the  right  side  is  very  strong. 
The  diagnosis  would  |)oiut  to  a  sulH-laviau  aneurysm  alone  if  the 
right  carotid  were  unaffected  and  the  other  signs  of  su1>clavian  auen* 
rysm,  lately  mentioned,  were  present.  It  must  be  rememl>ored  that  in 
aortic  aneurysm  affecting  the  innominate  the  subclavian  liXid  c-arotid 
arteries  may  l)e  unequally  affectttd.  8(»  that  there  may  be  oouiparutively 
more  pulsation  in  the  latter  than  in  the  former,  or  vk-e  verita. 

If  it  Ikj  obseiTod  that,  while  normal  chamcters  and  ]mlsatious  are 
manifested  in  the  arteries  of  the  right  upper  extremity  and  n€K»k,  tlie 
left  carotid,  left  brachial,  and  left  radial  arteries  j)re8eut  deficiencies 
of  calibre  and  of  imlsation,  aneurysm  pndmbly  involves  a  i>ortion  of 
the  arch  of  the  aorta  and  implicates  the  left  carotid  and  subclarian 
arteries.  In  rare  cases  the  left  carotid  alone  may  be  thus  affected. 
When  a  small  aneurysm  involves  the  left  subclavian  alone,  the  r^bser- 
vation  of  diminishe<l  and  delayed  pulse  in  the  left  brachial  and  radial 
arteries  may  b«i  the  only  sign  of  the  disease. 

The  following  are  the  modes  in  which  an  aneurysm  modifies  the 
pulse  in  a  distal  artery- :  An  aneurysmal  sac  intervening  between  the 
heart  and  an  artery  may  (I)  act  as  an  elastic  reservoir  and,  reducing 
the  pulsatile  flow,  make  the  expansion  and  cnllnpse  of  tht<  artery 
more  gradual.  The  pulse  as  felt  by  the  finger  M'ill  l»e  much  dimin- 
ished in  force  and  suddenness  as  well  as,  perhaps,  in  calibre  —there 
is  only  a  gradual  rise  and  fall  felt  in  the  vessel ;   or  the  conseqoeooe 
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may  ne  rA)  an  olistnictiou  to  the  distal  artery,  its  mouth  being 
tuUTowed  by  the  encroachment  of  the  tibriuous  coaguluiu  linLug  the 
aaearyHmal  sac.  In  such  case  the  signs  ol^served  are  diminution  in 
the  calibre  of  the  vessel  and  enfeebleuent  of  the  pulse;  or  (3)  the 
oatermoHt  coat  of  the  aneuryflrual  sac  may  press  up)ou  the  artery, 
ubstrui'tiug  its  channel  or  even  obliterating  it.  In  this  case  there  is 
diminution  of  tlie  calibre  of  tl»e  vessel  so  tliat  it  may  be  det4*ctcii  with 
great  difficulty — or  degrees  of  eufeeblement  ensue  to  alwolute  extinc- 
ticiu  of  pulsation.  Tho  coniproHsion  of  vessels  giWu^  rise  to  the  si^nB 
mentionwl  may  lie  due  t<i  other  tumors  than  aneurysm,  and  occasion- 
ally to  eudarti^ritis  ur  other  morbid  changes;  the  lumen  of  the  in- 
Dominate,  the  carotid,  or  the  subclavian  artery  may  he  obstructed 
and  Ri^iis  similar  to  these  just  ctmsidered  are  j)roduced. 

The  signs  f)l>scrve<l  from  careful  palpation  of  all  the  available 
art^eH  on  the  distal  side  of  a  sufjposed  aneurysm — and  I  strongly 
raooniuieud  that  the  palpation  l»e  from  centre  to  periphery — are  often 
tmm*  valuable  than  those  obtained  by  the  sphygmographic  explo- 
ration of  the  tTvo  radials. 

The  sphtfipntHjrnphw  cxftmhtaticm  of  the  two  radial  arteries  is 
valnable,  however,  as  a  means  of  record,  and  it  has  pntveil  in  some 
CM6S  of  much  importjince  in  diagnosis.  Care  must  be  tiikeu  that 
&e  tracings  of  the  [lulses  of  the  two  sides  are  taken  under  such  f^re- 
daely  similar  conditions  that  they  may  be  susceptible  of  strict  com- 
parison, one  with  the  other.  Under  similar  degrees  of  pressure  the 
may  yet  be  uue*|nally  affected,  l)ecau8e  the  iute^^■ening  tissues 
hoHreen  them  and  the  button  of  the  lever  may  differ  on  the  two 
ftideii,  A  very  slight  variation  in  the  adaptation  of  the  pad  to  the 
may  proiluce  a  slight  difference,  which  may  be  too  readily 
as  evidence.  In  health  and  disease  the  sphygmograms  of 
right  and  left  artery,  obtained  by  the  exercise  of  great  care  and 
tDoder  conditions  which  seem  to  be  identical,  may  vary  considerably. 
In  certain  cases  the  sphygmographic  sijjns  of  difference  Wtween  the 
two  nulial  pulses  in  thoracic  aneurysm  are  decided  and  incontestable. 
One  nulial  ai-tery  may  funiish  a  tracing,  showing  all  the  elements 
of  the  normal,  w^hile  the  other  may  present  a  mere  rise  and  fall,  having 
aone  of  the  normal  elements  of  the  sphygmogram ;  or  there  may  be  a 
with  sloping  ni>stroke,  rounded  ai>ex,  and  obliteration  <rf 
y  curves.  If  the  tracing  of  the  right  radial  has  the  aneu- 
ryamal  chnracters  noted  alK>ve,  while  that  of  the  left  radial  presents 
Iha  elaments  of  the  normal  trace,  it  shows  that  an  aneurysmal  sac 
interranea  between  the  left  ventricle  and  the  right  radial  artery  — 
that  ia  to  aay,  the  dilatation  of  the  wall  of  the  vessel  must  be  in  the 
aaoending  aorta,  involving  the  innominate  artery,  in  the  innominate 
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artery  itaelf,  in  the  snbolnviiiii,  or  iu  the  brat'hiul  (ir  nitliuL  If  tW 
conditioD8  are  reversed,  and  the  right  radial  presents  normal  vhilr 
the  left  shows  ulmomml  charjicteriHticH,  then  there  Im  rvi<lf^n<^"  that 
the  aacemliug  part  of  the  aroh  aud  tlte  ori^iu  of  tlie  iunomiaaU 
artery  are  uot  involved  in  the  anfinrysnial  dihitation,  while  tli*^lMl 
subclavian  is  so  involved  or  there  18  an  aneurynm  in  sriiue  part  of  tke 
arterial  trunk,  on  the  cardiac  side  of  the  loft  radial.  WIm'Ii  tin* 
sphygiDog]-aphic  trace  presents  on  hoth  sides  ahnornial  (aueurvKmuli 
characters,  the  indication  is  that  the  aorta,  froju  the  orijjiu  of  tin*  in- 
nominate ai*tery  as  far  as  that  of  the  left  subclavian  at  least,  is  inTnUtsl 
Ln  the  aneurysmal  dilatation,  or  else  that  separate  sacxnilett  eiist  at 
those  parts  of  the  vessel  whence  these  arteries  emeryce. 

Autnrtfsm  of  the  De»cendintj  Ptrrfioti  af  ffte  Arch. 

An  aneurysm  of  the  descending  }>ortion  of  the  arch  of  the  aorta  ts 
characterized  in  many  instances  by  a  severe  fixed  aching  or  IkiHok 
pain  near  the  spine  in  one  interscapular  region  or  on  both  sides. 
The  [>ain  is  due  to  erosion  of  the  vertebne.     There  may  l>e  also  paia^J 
radiating  round  the  chest  from  intercostal  neuralgia.     A  pukati^^| 
tumor  may  be  felt  between  the  scai>nhe  or  the  Iwxly  of  the  l»one  mar 
he  forced  backward  or  perforatecl.     The  necrosis  of  the   vertebn© 
continuing,  there  may  1)e  disi^ase  of  the  spinal  c<»rd  with  {mralytic 
and  other  symjitoins.     The  sac  may  press  on  theut'sophagus,  cinwiiig 
olwtructiou,  ami  may  eventually  burst  therein.     Such  rupture  may 
occur  in  the  case  of  a  small  aneurysm  prixluciug  uo  symptoms  atiti 
may  cause  sudden  death.     More  freijueutly  an  aneurysm  iu  this  sitti- 
atiou  bursts  into  the  pleura.     The  sac  may  j^ress  uikdu  the  lt»ft  brun- 
(rhus,  producing  at  first  obstruction  U>  the  air  entering  iuti>  the  Ivft 
lung  (causing  enfecblement  of  re.spinit<-)ry  munnurs  as  compared  with 
that  of  the  right),   then  fibrous  thickening  evidenced  V»y  bronchial 
breathing  and  bronchophony  ;  there  may  be  the  signs  of  pnoumooia, 
profuse  bronchitis,  or  phthisical  destruction  of  Inng.     Oal^r  has  noted 
aa  a  sign  of  large  thoracic  aneurysm  an  obliteration  of  the  i>nbie  to 
tlie  abdominal  aorta  and  its  branches.     In  a  cA»e  in  wLioh  uo  tnuse 
of  pulse  could  Im  f<>lt  iu  the  abdominal  aorta,  in  the  femoral,  and  in 
the  peripheral  arteries  of  the  leg,  a  largo  area  of  pulsatiou  was  dis- 
covered in  the  left  scjipular  region.     The  great  sac  of  the  anearyAiD 
probably  acted  as  a  reservoir  to  such  extent  as  to  annul  all  (>ulMUik 
action  iu  the  arterial  vt^ssels  on  its  distal  side. 

Differential  Dlnrpioftiit  of  Thoracic  Aneurysm, — The  states  of  iliaeaM 
most  likely  in  W  mistaken  f(»r  aneurysm  of  the  thoracic  aorta  are  (fli 
])ul8ating  vessels  or  pulsations  communicated  to  other  stractures  hj 
themj  (b)  solid  tumora. 
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olsatioD  may  be  observed  to  the  right  of  the  flternnm  in  some 
heu  the  luu^  hiiH  \x*en  druwu  uway  from  the  aorta  by  adheBinii. 
ft  case  of  iiortio  regurgitiint  disease  coexistinp:,  the  pul^^ation 
would  be  more  marked  liud  the  diaguosiH  more  difficult;  an  iuHtauce 
of  tliiB  coDJmictitm  has  l>eeu  recorded  by  Osier.  The  absence  of  the 
defined  excursion  of  i)er(nia8iou  dulneas  whirh  woulil  indiwite  a  locnl 
bulipn^  of  the  aorta,  the  finding  that  the  pulsation  was  not  expansile, 
and  the  positive  evidence  coucei*ning  morbid  changes  in  the  lung  and 
pleura,  would  leatl  to  a  correct  diagnosis. 

Pulsation  to  the  left  of  the  sternum  may  be  due  to  uncovering  of 
the  pnlmonary  artery  by  fibroid  disease  of  the  lung.  I  have  seen  a 
well-marked  example  of  this.  Aortic  aueurysni  was  considered  to  be 
negatived  by  the  absence  of  pressure  signs  and  of  iircentnated  aortic 
Mcoud  sound  and  jog — the  diagnosis  was  proved  correct  by  tlie  post- 
mortetn  examination. 

Pulsatiou  to  the  left  of  the  sternum  occurs  in  rare  cases  of  em- 
phvsema,  and  may  be  observed  over  jl  limited  area,  so  simulating 

urysm  of  the  aorta.  There  are  always  signs  of  pulmonary  phthisis ; 
e  pnlsjition  i^4  not  expansile  and  of  course  the  pressure  signs  <»f 
aneurysm  are  absent  (Comby,  ArMvfs  GMmhit  de  M^ecitie,  11  and 
12.  l>m). 

It  is  to  be  rememlwred  that  pulsation  of  the  aorta  may  be  %dsible 
in  some  nervous  diseastrs  such  as  exoi>hthalraic  goitre.  The  aorta  may 
he  BO  displaced  as  to  beat  forcibly  to  the  right  of  the  sternum  in  cases 
of  spinal  cunature. 

Solid  tumors  within  the  che«t  may  cause  tlie  pressure  signs  of 
aneurysm  and  in  some  crises  the  difficulties  of  diagnosis  may  lie  great. 
though  usually  a  correct  opinion  may  be  forme<l  by  attention  to  the 
rolee  aready  given.  Malignant  growths  are  mf>st  likely  to  cause 
these  difficulties.  These  are  usually  primary  and  originate  in  the 
bronchial  glands  or  the  remains  of  the  thymus;  when  secondary  they 
occur  as  nodulet*  in  the  pidmouary  tissue;  the  discrtvery  of  a  ])rimary 
cancer  or  sarcoma  in  some  other  part  of  the  body  will,  of  course,  aid 
the  diagnosis.  Cancer  of  the  cesophagus  protlncing  pressure  on  the 
Wt  bronchus  may  simulate  aneurysm  of  the  tninsverse  or  descending 
portions  of  the  arch  of  the  aorta. 

Atieurytt/n  of  the  Ahdominal  Aorta. 

The  most  frequent  site  from  which  an  aneurysm  of  the  alxlominal 
aorta  springs  is  the  part  of  the  vessel  just  below  the  diaphragm  and 
above  the  orifice  of  the  superior  mesenteric  artery. 

If  the  aneurysmal  aac  bulge  forward,  a  pulsation  below  the  ensi- 
fonn  cartihige,  asually  somewhat  to  the  left  of  the  mesial  line*  may 
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be  detected  on  izmpectioD.     Palpatiou  will  coufiru  this  eriduM  m 
perhaps  detect  a  pulsation  which  is  not  evident  to  the  eye.     If  a  pal- 
aatiou  bo  felt  at  the  epigastrium  in  the  median  line,  it  iuu!*l  J* 
fully  noted  whether  there  is  an  expaneiiile  swflling  of  the  ubi  n 
aorta,  or  whether  the  pulsation  is  commnuicated  only  by  tbft  T«Mel 
itself.     A  very  forcible  throbbing  may  l>e  felt  which  may  (pve  tlw 
idea  that  there i^  aneurysm  of  the  alxhtmiual  aorta ;  but  thu difttOUMUi 
of  saccular  aneurysm  must  not  he  Riven  hurriedly,  for  pulaatioos  frum 
nervous  causes  are  very  common,  while  aliJominal  aueurvHtu  is  mre. 
As  Sir  William  Jenner  has  said,  "Instead  of  being  your  fir*t,  it 
should  be  your  hist  idea  that  alxiominal  pulsation  is  duo  to  la^xii- 
ysm."     In  the  majority  of  alxiominal  pulsations  there  is  nr>  utrnctaml 
alteratinu  in  the  vessel,  but  an  excited  throbbinj>c  of  the  aUlomiual 
aorta,  due  to  vaso-motor  derangements.     The  phenomenon  is  miwi 
evideut  iu  people  of  spare  build,  in  cases  of  auipmia,  and  iudysitepeia 
— especially  in  the  dyspepsia  of  old  people  vhose  arteries  im\-e».'otn- 
niencod  to  degenerate.     In  such  tlie  puilpitatiou  of  the  abdomiiial 
aoiia  may  be  a  serious  cause  of  distiomfnrt.     This  couditi<in  miiy 
difiereutiated  from  aneurysm,  because  in  the  latter  there  is  a  1< 
ized  swelling  <»f  the  vessel  occurring  more  t^*  one  side,  which,  with 
the  systole  of  the  heart,  ex.]iauds  e<|ually  in  all  directions,  as  may  be 
readily  manifest,  when  the  whole  hand  is  made  to  grasp  the  r<^aa»L 
A  tumor  superficial  to  the  aorta  may  pulsate  from  the  comuiunicatcil 
impulse  of  the  vessel,  but  tben  no  lat«:*i-al  pulsation  will  b*^  felt.    T» 
aid  in  the  <liaguosis,  the  jjatieut  may  l>e  oinsed  to  l)end  forward  ou 
the  haufls  and  knees;  a  tumor  isolated  tvani  the  vessel  recedoH  fnim 
it  in  this  ]>osition.  and  the  pulsation  is  not  felt,  while  pulsation  of 
aneurysm  is  not  affecteti.     It  is  saitl  that  cpigjistriti  imlsation  caumvI 
by  aneurysm  of  the  lower  jiart  of  the  tlioracic  or  upper  part  of  the 
abdominal  aorbi  is  much  influenced  by  respiration,  that  it  is  strong 
during  expiration,  but  may  even  disappear  during  inspiration.     In 
vaso-motor  and  nervous  affections  the  epigastric  puhie   ia  «}aita  oa 
marked  duriug  inspiration  as  during  expiration— it  may  l>e  even  mow 
marked  wIumi  a  deej)  iuHpinition  is  taken.     In  some  cases  the  diag- 
nosis between  |>ulsation  of  the  alnlominal  aorta  from  nerve  eaii^m  and 
aneurysmal  dilatfitiou  of  the  vessel  is  very  difficult.     It  may  be  legiti- 
mate to  place  the  imtiout  uuder  an  amrsthetic  and  exftlore.     The 
pulsatory  abdominal  aorta  is  due,  as  Douglas  Powell  haa  said."  to 
vaso-motor  disturbunce,  the  tonus  of  the  vessel  l)eing  reluxctl.     Tli*» 
affection  is  allied  to  the  goitrous  disturbance  of  iiuienation  c>f  the 
thoracic  aortii,  and  may  be  brought  about  by  hjvmic,  omotionAL 
malarial,  and  reflex  causes. 

A  murmur  systolic  in  time  may  be  heard  over  the  site  of  polaatioii, 
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bnt  it  is  of  little  dia^oBtic  importance,  em  it  is  found  in  cases  of 
ueurodjd  pulsation.  In  a  few  caaee  a  diastolic  baa  been  found  to 
follow  the  aystolic  murmur — this  is  conclufiive  of  aneurysm. 

Ill  certain  coses  tLeie  are  no  signs  of  pnlsatiun,  the  sac  of  the 
aneurysm  poiuting  laterally  and  posteriorly.  If  the  tumor  is  high  up 
benoath  the  pillar  of  the  diaphnigm*  it  may  attain  very  large  dimen- 
rnaoa  without  Iteing  evident  to  palpation.  It  is  surprising  how  large 
KXi  aneurysm  and  how  considerable  a  displacement  of  organs  may  be 
thus  undetected  when  the  sac  is  close  to  the  vertebral  column  and 
does  not  Indge  fonvard.  The  diagnosis  must  then  rest  on  the  sub- 
jective symptoms  of  the  patient.  Chief  of  these  is  jiaiu,  which  may 
he  continuous  or  intermittent,  (a)  The  continuous  pain  is  generally 
of  a  boring  or  gnawing  character,  referred  to  the  back,  sometimes 
fixed  at  a  certain  spot  over  the  vertebne.  This  i>ain  may  be  aggra- 
vated by  i>res8ure  or  by  stamping  movements  on  the  jmrt  of  the  {wtient 
%D«1  relieved  by  the  recuml>ent  position  with  the  back  ui^ward.  Such 
pain  indicates  erosion  of  the  vertebra*.  The  erosion  continuing,  there 
may  l»o  invasion  of  the  spinal  cord  causing  numbnesses  and  tinglings» 
&nd  finally  ]mraplegia.  (b)  The  intermitting  pain  may  nuliate  with 
sadden  violence  through  the  abdomen  and  extend  upward  to  the 
chest  or  downward  to  the  inguinal  regions  and  the  testicles;  it  may 
be  severt'iu  the  buck,  and  may  encircle  tlie  luxly  as  a  girdle.  It  may 
last  for  a  few  hours  (rarely  longer  than  three)  and  suddenly  cease, 
leariug  the  patient  exlmusted.  This  form  of  pain  is  ctjmiMitiblo  with 
erosion  of  the  vertebrae.  I  have  seen  a  case  in  which  an  aneurysm 
of  the  abdominal  aortii  had  caused  extensive  necrosis  of  tlie  eleventli 
aiKl  twelfth  dorsal  and  first  lumbar  vertebra?,  and  yet  the  pain  was 
BotcoDstaut  but  cliiefly  nocturnal.  During  the  day,  for  a  long  i>eri(xl, 
the  patient  was  free  from  pain;  Hub8e<iuently  the  suffering  came  on 
in  paroxysms  lastiug  about  two  liours. 

In  some  cases  a  heaving  pulsation  may  be  felt  at  the  back  over  the 
riba  and  interspjices  contiguous  to  the  dorsal  and  lumbar  vertebne 
and  a  prominence  may  l>o  visible.  A  murmur  may  be  heard  to  the 
left  of  the  spinal  column  and,  in  this  position,  will  l>e  a  decided  in- 
dication of  aneurysm. 

The  aneurysmal  sac  may  obstruct  or  disi)lace  some  of  the  aMomi- 
nal  organs.  Compressing  tlie  con]mon  bile-duct  it  may  induce  jaun- 
dice. The  left  kidue\  nmy  be  pushed  fonvard.  The  sac  may  extend 
backwartl  and  upward,  pressing  against  the  diaphragm  or  perfor- 
ating it  and  bursting  into  the  left  pleursl  cavity. 

The  ixeliac  axis  and  its  branches  may  be  involved  in  an  aneurysm 
of  tBe  abdominal  aorta.  Isolated  saccular  aneurysms  may  spring 
from  the  splenic  artery.     Those  of  the  superior  mesenteric  artery  are 
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very  rare.  A  few  cases  (ten  or  twelve)  of  aneurysm  of  the  hepatic 
artery  are  on  record.  Small  aneurysms  of  the  renal  artery  are  more 
frequent;  these  may  rupture,  causing  retro-peritoneal  hemorrhage. 

Treatment. — The  diagnosis  of  aneurysm  in  any  part  of  the  aorta 
having  been  made,  it  is  of  the  first  importance  that  tiie  i>atient  should 
be  enjoined  to  rest.  Recumbency  in  such  i>oeition  as  affords  the 
greatest  comfort  should  be  the  rule  at  the  early  periods  of  observa- 
tion of  the  case.  How  this  rule  may  be  relaxed  at  later  periods  of 
the  history  will  be  considered  hereafter.  Repose  is  necessary  for 
two  reasons — first  to  lessen  the  distention  of  the  sac  and  consequent 
growth  of  the  aneurysm  and  the  tendency  to  rupture  caused  by  the 
augmented  contractions  of  the  ventricle  excited  by  movements  of  the 
body ;  secondly,  to  favor  the  deposition  of  layers  of  fibrin  within  the 
sac  by  tranquillizing  the  blood-movement  therein.  The  quietude 
resulting  from  the  absence  of  all  muscular  exertion  may  cause  a 
reduction  in  the  heart  pulsations  of  some  thousands  a  day  and  con- 
vert a  forcible  injection  into  an  almost  equable  flow. 

The  regulation  of  the  diet  of  the  patient  is  a  matter  of  much  im- 
portance. Valsalva  first  insisted  upon  a  very  restricted  dietary  and 
practised  frequent  venesections;  Bellingham  advocated  starvation 
without  the  bleedings;  Tufnell  systematized  the  plan  so  that  the 
treatment  by  enforced  rest  with  restricted  and  regulated  diet  is  now 
generally  known  as  the  Tufnell  method.  The  patient  is  allowed  for 
breakfast  2  ounces  of  white  bread  and  butter  and  2  ounces  of  milk  or 
cream ;  for  dinner  3  ounces  of  meat  with  3  ounces  of  potatoes  or  bread 
and  4  ounces  of  water  or  claret;  for  supper  2  ounces  of  bread  and 
butter  and  2  ounces  of  milk  or  tea.  The  totals  of  food  ingested  in 
the  twenty-four  hours  would  thus  be  solids  10  ounces,  liquids  8 
ounces.  Tufnell  reported  ten  cases  of  aortic  aneurysm  cured  by  this 
combined  plan  of  complete  muscular  rest  and  restricted  diet.  The 
essential  objects  are  to  reduce  the  volume  of  fluid  in  the  circulation 
and  to  make  the  blood  proportionately  richer  in  fibrin.  Of  course 
there  being  very  little  exx^enditure  of  muscular  force,  much  less  than 
the  average  amount  of  food  consumed  by  a  healthy  man  is  necessary. 
It  is  very  difficult,  however,  to  make  a  patient  observe  such  ascetic 
abstinence  for  the  period  recommended  of  eight  to  thirteen  weeks. 
I  have  advised  the  reduction  of  the  fluid  (which  should  be  milk)  to 
one  pint  in  the  twenty-four  hours,  thirst  being  relieved  by  the  suck- 
ing of  small  pieces  of  ice;  the  maximum  amount  of  meat  or  chicken 
allowed  to  be  6  ounces  with  3  ounces  of  potatoes  or  green  vegetables 
and  a  small  amount  of  toasted  bread  or  rusks  (2  ounces). 

With  regard  to  medicinal  treatment  the  most  important  is  that  by 
iodide  of  potassium    as  recommended  by  BouiUaud  and  Balfour. 
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Tlie  commencing  ilose  nhoukl  bo  5  graiua  three  times  a  dny ;  after 
three  days  or  a  week  this  should  Iw  increased  to  10  grains,  and  later 
to  15  or  20.  The  drug  must  l>e  omitted  if  there  are  any  hi^us  of 
iodism,  as  numing  at  the  eyes  and  none,  frontal  headache,  dianhina, 
or  the  appearance  of  purpuric  eruptions.  I  have  continued  the 
administration  of  iodide  of  potassium  in  cases  of  aortic  aneurysm  for 
many  montlis  and  even  for  years  (with  (xrasional  omissions),  and  I 
am  oonnnced  of  the  value  of  the  treatment. 

The  foregoing  should  (constitute  the  routine  management  of  any 
esse  of  aortic  aneurysm,  whether  the  sac  presents  toward  the  surface 
or  uot,  when  the  patient  tirat  comes  under  the  notice  of  the  phy- 
sician. 

In  the  case  of  a  sac — whether  shown  by  an  excursion  of  the  aorta 
duhieHR  or  by  a  A-isible  or  paljuible  tumor — presenting  in  tlie  front  of 
the  chest,  or  one  at  the  back  near  the  vertebral  column  attended  with 
painfnl  symptoms,  I  advise  the  systematic  application  of  ice-bags  or 
the  I(K'al  u.se  of  rt>fif  by  the  means  of  Leiter's  tube.s.  The  ice-bag 
ishould  l>e  suspended  from  a  cradle  so  that  a  ])art  of  its  weight  only 
ahall  rest  over  the  situation  of  the  aneurysm,  the  rest  of  the  body  of 
the  patient  l»eing  comfortably  covered.  In  cases  in  which  tht^re  is 
mach  local  suffering  there  should  l)e  renewed  ap])licatiou8  so  that 
the  local  ciKjling  is  practically  continuous  night  and  day.  In  others, 
tlie  applications  may  be  made  for  two  or  three  hours  with  inten*als 
ol  half  an  hour  r>r  an  hour;  these  intervals  being  lengthened  after 
two  or  tlire*-  weeks.  The  cold  ap]dicationH  have  a  great  influence 
in  mitigating  and  often  abolishing  the  suffering,  and  I  feel  sure  that 
they  aid  in  reducing  the  size  of  the  sac.  Very  probably  tiiey  tend  to 
increase  the  tendency  to  fibrin  deposition.  I  am  of  opinion  that  such 
employment  of  measures  i>f  hx'al  ciKjliug  can  materially  nliorten  the 
period  during  which  alwolute  rest  is  to  l>e  enforced.  If  there  are 
decided  signs  of  amendment  at  the  end  of  four  or  six  weeks,  the 
tuitiint  may  Ije  allowed  to  leave  his  l>ed  for  some  hours  each  day,  but 
he  should  return  to  the  recumlwncy  for  another  two  weeks  when  there 
may  be  again  some  graduated  exercise.  Then  will  come  the  question 
whether  or  no  any  ordinary  avocations  an*  to  l>e  allowed.  In  most 
cases  such  jjermission  may  be  given.  Much  good,  conscientious  work 
has  been  done  by  those  wlio  have  l>een  the  subjects  of  aortic  aneur- 
ysm, and  the  very  prtitracted  treatment  by  recumbency  is  a  grievous 
bnnleu  often  greatly  i*Hsent*Ml.  Two  months  of  such  treatment  will 
indnce  couanlidation  within  the  sac  if  such  consolidation  is  within 
Ihfi  possibilities  of  tlH^raptiitics.  It  is  to  beremt^inbered  that  though 
»e  m»>  hope  for  a  shrinking  of  tlie  tumor  in  tlie  great  majority  of 
Wf*  cau  expect  nothing  like  a  dinapi^earance  of  it;  it  is  still  a 
Vol.    TV  SH 
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tumor,  though  if  filled  up  with  hard  fibrin  it  is  an  almost  harmless, 
inert  thing. 

It  is  only  in  the  case  of  aneurysm  with  small  openings  from  the 
aorta  that  we  can  hope  for  that  which  is  tantamount  to  a  real  cure. 
In  those  with  wide  openings — though  in  all  the  treatment  must  be  in 
hox>e,  for  it  is  time  only  that  can  determine  the  question  of  curability 
— all  treatment,  save  that  which  is  palliative  is  unavailing,  unless 
some  of  the  surgical  proceedings  soon  to  be  considered  be  adopted. 

As  adjuvants  to  the  treatment  hitherto  advised,  I  would  mention 
(1)  aconite,  which  is  of  much  value  when  there  is  distress  from 
forcible  pulsation.  Small  doses  (one  to  five  minims)  of  the  tincture 
suf&ce.  One  or  two  minims  in  water  may  be  administered  every  hour 
during  the  continuance  of  palpitations  or  pain,  to  be  omitted  as  soon 
as  the  phase  of  suffering  has  passed ;  then  larger  doses  (four  or  five 
minims)  may  be  given  every  four  hours  if  there  be  a  tendency  to 
recurrence.  (2)  Hypodermic  injections  of  morphine  kydrocJdorate 
(gr.  i  to  gr.  i)  may  be  necessary  in  circumstances  of  extreme  pain. 
The  employment  of  the  ice-bags  or  cold  applications,  however,  has 
greatly  reduced  the  necessity  of  employing  aconite  or  morphine. 
(3)  Pketiacptin  in  gr.  v.-x.  doses,  preferably  in  cachets,  or  antipyrin 
(gr.  XV. -XX.)  in  solution,  may  be  administered  with  great  advantage 
for  the  minor  forms  of  pain,  especially  when  symptoms  of  migraine 
complicate  the  case.  (4)  The  abstraction  of  bloody  by  leeches  or 
venesection,  is  a  valuable  method,  giving  great  relief  when  there  is 
much  venous  turgescence  or  when  attacks  of  dyspnoea  are  distressing 
features  in  a  case.  It  is  scarcely  necessary  nowadays  to  inculcate 
caution  in  the  use  of  this  therapeutic  method ;  indeed,  it  is  probably 
too  infrequently  adopted  as  a  means  of  relief.  (5)  Ergot  of  rye  in 
doses  of  from  twenty  minims  to  one  fluidrachm  of  liquor  ergota?  am- 
moniatua  well  diluted,  administered  three  times  a  day,  was  considered 
by  the  late  Dr.  Sibson  to  cause  shrinkage  of  the  sac.  Sir  William 
Broadbent  has  noted  a  case  in  which  this  treatment  was  followed  by 
a  diminution  of  the  volume  of  the  aneurysm  (shown  by  casts  of  the 
tumor  as  it  presented  itself  at  the  external  surface  taken  before  and 
after  the  treatment)  as  well  as  by  a  very  marked  abatement  in  the 
pulsation.  Ergotin  has  been  used  for  hypodermic  injection  by  Lan- 
genbeck.  Acetate  of  lead  has  also  been  employed,  but  there  is  no 
reliable  evidence  of  its  efficacy. 

If  after  two  months  of  treatment  by  rest  and  the  means  indicated, 
there  are  no  signs  of  increase  of  the  sac  and  no  comjilications  of 
moment,  the  patient  may  be  permitted  to  do  some  muscular  exercise, 
always  remembering  that  he  should  avoid  sudden  overstrain.  The 
patient  must  be  watched,  however,  and  must  return  to  the  treatment 
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TVNsmDDency  if  there  are  symptoms  indicating  inoreasin^  bulk  of 

the  wic.     In  common  with  mnuy  observers  1  have  seen  tlie  Hnbjet'ts  of 

c  aneurysm  who  have  lived  a  life  of  usefnlness  and  comfort  for 

y  years  in  spite  of  their  malatly.  Sir  William  Broadbent  has 
I  patients  who  remaiucMJ  well  for  ten  years;  Dr.  Ord  has 
nH*Dtii)Ded  a  similar  case.  Hayden  said  tlint  the  duration  of  life  in 
anearysm  of  the  alxlominal  aorta  is  from  fifteen  days  to  eleven  years. 
No  dou1»t  in  a  small  raiuority  life  has  been  protracted  a  much  longer 
time,  for  wo  meet  with  cases  occ»sionally,  as  I  have  stated,  in  which 
cure  has  tiiken  place  and  the  aneurysm  is  discovered  after  death  from 
other  causes. 

If  the  tumor  pmject  in  tlio  front  of  the  chest,  a  mechanical  sui>- 
carefully  modelled  U>  its  configuration  and  lined  witJi  soft 
leather,  may  l>e  a  sr>urce  of  comfort  and  uu  advantage  to  the  i>atient. 

In  the  case,  however,  ot  increasing  bulk  of  the  tumor  or  of  evi- 
deni'i's  of  greater  encmachment  upon  neighboring  organs,  some  of 
the  more  special  methods  f>f  treatment— methods  which  are  not  to  l>e 
autlt'rtjikeu  witliout  due  appreciation  of  their  risks  and  dangers — are 
to  l>e  considered. 

Dttttal  Lujatttre  of  Arta^tes. — For  aneurysm  of  the  iuuofbinate 
artery,  tlie  aorta  contiguous  thereto,  or  the  transverse  j)ortion  of  the 
trchj  deligation  of  the  right  carotid  artery,  of  this  artery  and  the 
right  subclavian,  or  of  the  left  carotid  artery  has  been  practised. 
Simaltaneous  occlusion  of  the  right  carotid  and  subclavian  arteries 
by  aseptic  ligatures  has  now  been  performed  in  about  ten  cases. 
The  most  successful  operation  was  that  performed  by  Mr.  Christo- 
pher Heath*  the  patient  surviving  four  years.  Death,  however,  has 
occurred  in  some  cases  in  a  few  hours.  Ligature  of  the  left  carotid 
artery  seems  to  be  a  less  formidable  pn^ceediug  and  one  that  has 
l^veu  better  results.  A  inat»  operated  on  in  this  mjinner  by  Mr. 
Heath  lived  four  years;  iK-uofit  Liw  l>een  recordeil  in  several  otlier 
instancea.  The  mtHiiui  Qpcrandi  of  the  distal  ligature  is  difficult  to 
realiae.  but  it  is  probable,  as  Mr.  Heath  says,  that  the  alteration  of 
the  Moo<i-curreut  within  the  aneurysm  eflfected  by  the  ligature  of  the 
arter>'  lieyond  it  leads  to  a  deposition  of  lamiuatt^d  fibrin  within  the 
It  must  not  be  forgotten  that  oven  if  this  gooil  result  be  obtained, 

cure  is  not  certain ;  for  tliough  the  enlargement  of  the  aneurysm 
may  lie  arrostod*  the  solid  fibrin-containing  sac  may  still  proiluoe 
piTRaaure  effects,  and  blood  from  the  arterial  stream  may  find  its  way 
between  the  layers  of  laminated  coagulum  and  burst  at  some  point  of 
th«  ctrcnmference  into  the  surrounding  tissues. 

futrtxiuctton  of  fnert  Sithstanren  into  thr  Stir:  FilipuuHutt, — Tliia 
odof  treatment  was  first  practuiedby  Mr.  Charles  Hewett  Mooro 
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in  1864.  He  introduced  twenty -six  yards  of  fine  iron  wire  into  an 
aortic  aneurysm ;  the  result  of  the  operation  was  the  formation  of  a 
fibrinous  coagulum  within  the  sac,  but  the  patient  died  from  septic 
poisoning.  Various  substances  have  been  chosen  by  subsequent 
operators  for  introduction  within  the  sac  to  determine,  as  foreign 
bodies,  the  coagulation  of  fibrin  and  to  serve  as  a  meshwork  in  which 
the  coagula  should  be  entangled — horse-hair,  catgut,  watch  springs, 
steel  wire,  and  silvered  copper  wire  have  all  been  emi)loyed.  Of  nine 
cases  of  aortic  aneurysm  and  two  of  innominate  so  treated,  only  one 
has  had  an  encouraging  result— an  abdominal  aneurysm  treated  by  Lo- 
reta  in  which  twenty-two  yards  of  silvered  copi)er  wire  were  conveyed 
into  the  sac  after  abdominal  section.  The  aneurysm  became  consoli- 
dated and  reduced  in  bulk  to  the  size  of  a  walnut.  The  patient  was 
discharged  apparently  cured  on  the  seventeenth  day.  He  died,  how- 
ever, on  the  ninety-second  day  after  the  operation,  suddenly  from  a 
rupture  of  the  sac  at  its  junction  with  the  aorta.  The  teaching  of 
recorded  cases  seems  to  be  that  there  is  great  danger  in  the  per- 
formance of  the  operation  of  introducing  irritating  or  septic  agencies 
with  the  supposed  inert  filiform  substance — that  a  silvered  wire  is 
the  beft  material  hitherto  employed — but  that  the  method  is  one  that 
is  condemned  by  the  logic  of  facts.  A  plan  which  is  much  more 
hopeful  is  Macewen's  method  in  which  metallic  neeiUes  are  intro- 
duced into  the  sac  for  limited  periods  and  then  withdrawn.  A  suc- 
cessful case  is  recorded  by  Biguono  (Rifonna  Medica,  March  Ist,  1895). 

A  man,  aged  68,  was  admitted  into  hospital  with  well-marked  signs 
of  aneurysm  of  the  ascending  thoracic  aorta,  a  i)ul8atinK,  expansile 
tumor  being  evident  in  the  third  intercostal  space  near  the  sternum. 
Two  steel  needles  were  introduced  into  the  sac  of  the  aneurysm,  were 
allowed  to  remain  for  twenty-four  hours  and  were  then  withdrawn. 
A  similar  treatment  was  practised  on  three  successive  occasions 
within  ten  days.  Satisfactory  results  appeared  from  the  first,  the  pul- 
sation after  the  fourth  operation  almost  disappeared,  and  the  tumor 
became  reduced  to  one-third  its  original  size.  A  fifth  puncture  was 
made  three  weeks  after  the  fourth,  and  tlien  the  needle  seemed  to 
pass  through  a  fibrous  mass  to  reach  a  small  cavity  in  the  centre. 
The  patient  was  now  able  to  sit  up  all  day  and  walk  about  without 
any  pain  or  discomfort. 

(ralvano-ptnwft/ re. — Petit  has  stated  that  the  method  of  electrolysis 
for  the  purpose  of  obtaining  fibrinous  coagulation  witliin  the  sac  in 
cases  of  aneurysm  of  the  aorta  has  been  adopted  in  114  cases,  and  of 
these  68  were  improved.  A  ease  recorded  by  Ciniselli  thus  treated 
was  observed  sixty-six  days  after  the  oi)oration  and  declared  to  be 
completely  cured.  In  another  case  described  by  McCall  Anderson 
the  oi)eration  was  several  times  repeated;  the  patient,  a  woman  aged 
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4B,  ppogressively  improved  and  Beveu  montLH  after  the  commeuco- 
meot  of  treatmeut  the  exteraal  tuuior  was  reduceil  to  about  one-<.|uar- 
ler  itH  former  size  and  wuh  felt  to  Im»  Holid  and  only  Hli^htly  pulsat- 
ing. The  patient  said  she  felt  in  perfect  health,  experiencing  only  a 
e«ik&e  of  slight  puliation  within  the  cheat. 

Galvanf^- puncture,  in  my  oy>inion,  shonld  be  attempted  only  in 
the  i-ASO  of  thoracic  aneurysms  which  are  prominent  at  the  surface, 
nfter  trtfatment  by  the  means  previously  descrilwd  has  i>roved  futile, 
wheii  puL^tiou  is  forcible  and  when  the  al^sence  of  murmur  tends  to 
indicate  a  lar^e  o|>eninK  in  communication  with  the  aorta. 

Tlie  oj)eration  shouW  l>e  done  with  antiseptic  precautious.     A 

hitCery  of  twelve   Ijechmche  or  ten  Stohn^r  cells  is  retpiired.     In 

BKoBt   cases   the   patient    should   1)e   carefully    aniesthotized.      Tno 

needles  should  lx«  insertetl  diret^tly  through  the  skin  covering  the 

tiUDor  into  sei>arate  portions  of  the  sac.     The  communication  should 

Ihen  be  made  between  the  needles  and  the  battery,  th<i  current  In^iu^ 

du&lly  increased  to  a  strength  of  from  twenty  U>  thirty  milliam- 

The  positive  polo  (anmle)  may  then  be  moved  aboat  (as  Dr. 

6bn  Duncan  has  advised)  within  the  sac  so  as  to  touch  and  slightly 

BMlterhse  the  points  of  the  internal  surface  of  the  sao  within  its  reach. 

After  from  ten  to  twenty   minutes  the  current  should  lie  gradually 

xednoed  and  then  disconnection  made.     The  ]>08itive  needle  should 

"be  the  first  to  be  withdrawn ;  if  difficulty  be  exi»erienced  in  tliis,  the 

current  should  be  reapplied  in  a  reverse  direction  until  tl)e  needle 

iMHHimea  loosened  from  the  firm  fibrin.     The  immediate  result  may  be 

that  the  aneurysm  beeomej^hurcl  and  shrunken,  pulKatit>u  diminishing 

or  ceasing.     The  ojjenitiou  ma\  be  repeated  after  a  few  days'  rest. 

It  has  l>een  objectetl  that  the  coagula  formed  by  this  i»roceeding  are 

likely  to  be  produced  in  the  central  portion  of  the  sac  and  to  be  soft 

aod  apt  to  melt  away  rather  than  firm,  laminated  and  adherent  to  the 

Itarietee.     In  some  of  the  ciises,  however — as  in  one  recorded  by  Dr. 

Ord  -firm,  laminated  clot,  at  least  half  an  inch  thick,  has  lieen  found 

rent  to  the  walls  of  the  sac,  the  densest  jwrtion  being  at  the  spot 

re  the  negative  electrode  had  l)een  intriKluced. 

There  are,  nevertheless,  many  dangers  attending  the  o]»oration. 

a  case,  under  the  ctxvo  of  Mr.  Holmes,  of  aortic  and  inuouiimite 

r38rn  which  came  cl<»se  to  the  surface  and  was  accompanied  by 

dyspnoaa.   Dr.    Althaus  practised   the  electrolytic   tn^atment. 

pain  was  ex|>erienced  during  the  operation  and  arterial  blood 

sported  freely  from  the   jumctuivs.     Diffuse  cellulitis  followed  and 

the  patient  dietl  in  a  few  days.     A  like  result  occurred  in  a  patient 

uder  my  own  care  with  an  aneurysm  of  the  ascending  aorta  pointing 

the  surface.     Electmlv  sis  was  done  with  great  aire  by  Dr.  de 
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WatteviUe,  but  cellulitis  followed  nud  the  patient  8uccumbed  In  i 
Bliort  time.     It  was  luy  oouvictiuu  that  the  patient's  suffering 
increased  by  the  operation  and  that  the  policy  of  nan-iutorlore&e» 
would  have  been  better. 

I  cannot  doubt  from  the  evidence  of  recorde<l  eases  th»t  gAhaD(»- 
puncture  is  a  better  method  of  treatment  than  filipunoturo  for 
of  aortic  aneurysm  in  which  simpler  mea8ui*eH  have  proved  in<-ir«*ckiuL 
It  h;is  seemed  to  me  tliat  the  needles  used  for  insertion   into  thooc 
should  l>e  silvered  or  i^ilded,  and  that  it  would  be  better  to  leji\*e  tlj«m 
in  tfifii  after  the  cuiTeut  has  been  allowed  to  cease.     If  the  soriitor 
were  dressed  autiseptically    their  presence  within  the  sac  wottW 
scarcely  act  prejudicially — not  more  so  than  the  wires  in  tiliponctar* 
— and  if  a  second  electrolysis  became  necessary  there  wotild  l»e  n*' 
necessity  for  puncturing  the  sac  again.     The  forcible  withdrawal  o\ 
ilie  neeilles  just  after  tlie  electrolyuis  may  1)e  an  element  of  daugtiT. 

ilcfhuiiUytl  Coinpre^tsion  of  the  Aorin. — This  methcKl  of  treatmefO^ 
is  applicable  only  iu  cases  of  aneurysm  of  the  alxlominal  aorta.    Tl>* 
object  is  to  arrest  the  How  of  blood  so  that  coagulation  may  taftC^ 
place  in  the  sac.     The  compression  may  !»*>  alKive  or  below  the 
rysin,  on  the  proximal  or  distal  side  in  its  relation  to  th<^  heart. 

In  all  cases  it  is  necessary  that  the  patient  be  under  the  infinen^^ 
of  an  awesthetic. 

In  pnjximal  compression   a  properly  arranged  tourniquet   is  fc-^*^ 
be  applied  to  the  abdominal  aorta  about  four  inches  above  the  unibil  -** 
cus,  the  compressing  ])ad  being  screwed  down  until  x>ulsatioD  in  tb^^"* 
aneurysmal  sac  and  in  tlie  femoral  arteries  can  no  longer  be  felt.     Tb^^" 
duration  of  such  compression  has  been  iu  reconleil  cases  fn>m  hal^^-^ 
an  hour  tf)  twelve  hours.     If  after  the  s^vice  pulsation   is  felt  t-      ^ 
i-eturu,  the  proceetling  slumld  be  repeated  at  an  internal  of  a  fcwdayi 
In  a  favorable  ease  the  pulsjitiou  (perhaps  afti*r  a  few  hoars  or  ei 
days  subso'iuently  to  the  compression)  will  diminish  or  cease 
no  pulse  may  l>e  felt  in  tht)  femoral  artTioi;  the  aueurysrniil  tum^ii 
will  become  hard  and  in  course  of  time  may  dwindle  even  to  extiuc 
tion.     In  a  case  un*ler  the  care  of  Dr.  William  Murray,  of  Newcjii«tJr 
on-Tyne,  in  18r>4,  thus  treat«>d  pulsation  in  tbe  aneurysm  <vaj«etl 
few  hours  after  thewM-ond  application  of  pressure,  and  the  pntient  wa» 
able  to  earn  his  living  by  manual  labor  for  six  years  when  he  du-^l 
from  the  bursting  of  a  more  recently  formed  aneurysm  abore 
former. 

The  fjost-mortem  examination  showed  that  the  old  aDcarysm  had 
been  converted  into  a  fibrous  muss  and  the  aorta  al>ove  it  oocluilad. 
CoUateralcirculatiou  within  the  abdomen  had  been  carried  on  botween 
branches  of  the  superior  and  inferior  mesenteric  arteries,  between  the 
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upper  lumbar  and  ilio-lambar  .arteries,  and  between  the  lower  lumbar 
arteries  and  the  circumflex  iliac.  The  superior  mesenteric  artery 
was  dilated  bo  that  it  was  nearly  the  size  of  the  aorta  itself,  while  the 
inferior  mesenteric  had  become  dirindled  to  such  degree  that  its  cali- 
bre was  much  less  than  that  of  its  branches.  Collateral  circulation 
outside  the  abdomen  had  been  established  between  the  internal  mam- 
mary artery  and  the  deep  epigastric ;  between  the  intercostals  and 
the  epigastrics,  superficial  and  deep ;  between  the  hepatic  artery  and 
a  branch  of  the  epigastric,  and  between  the  lower  intercostals  and 
the  circumflex  iliac.  There  are  at  least  Ave  recorded  cases  in  which 
there  has  been  cure  of  abdominal  aneurysm  after  mechanical  compres- 
sion of  the  aorta  on  the  side  nearest  to  the  heart  (Fhilipson,  Briiiah 
Medical  Journal,  March  9th,  1878,  p.  331;  Pringle,  Medico-Chirurgi- 
oal  Transactions,  1887,  p.  271 ;  Lunn  and  Benham,  ibidem^  1885,  p. 
191). 

Unfortunately  the  large  majority  of  cases  of  abdominal  aneurysm 
cannot  be  treated  by  proximal  compression  of  the  aorta  because 
seventy-five  -pet  cent.  (133  out  of  177  cases  according  to  the  late  Dr. 
Sibson)  arise  from  the  aorta  immediately  below  the  diaphragm.  In 
aneurysms  which  come  from  the  abdominal  aorta  about  the  level  of 
the  coeliac  axis  mechanical  compression  of  the  vessel  above  the  aneu- 
rysm is  impracticable. 

The  point  should  be  determined  whether  firm  digital  compression 
above  the  site  of  the  aneurysmal  tumor  arrests  pulsation  in  the  sac, 
and  if  not,  whether  pressure  on  the  vessel  below  the  tumor,  about 
the  level  of  the  umbilicus,  sensibly  diminishes  the  pulsation.  In 
these  latter  distal  compression  has  been  practised.  In  recorded  cases 
the  pad  of  the  tourniquet  has  been  made  to  compress  the  vessel  just 
above  the  umbilicus  and  a  little  to  the  left  of  the  middle  line.  The 
records  in  five  cases  in  which  this  method  of  distal  pressure  has  been 
adopted  are  far  from  encouraging.  It  is  true  that  in  a  case  recorded 
by  Lunn  and  Benham  the  sac  became  nearly  filled  with  clot,  but 
the  patient  died  eleven  days  after  the  operation  from  embolism  of  the 
superior  mesenteric  artery  and  consequent  gangrene  of  the  intestine. 
In  another  case  of  Mr.  Barwell's  the  compression  was  continued  for 
six  days  without  any  benefit.  The  other  dangers  of  the  operation 
have  been  proved  to  be  obstruction  of  the  bowels,  peritonitis,  and 
softening  of  the  pancreas. 

My  conclusion  is  that  distal  compression  of  the  abdominal  aorta 
in  cases  of  abdominal  aneurysm  is  never  to  be  recommended.  In  the 
cases  in  which  it  is  possible  to  adopt  the  method  of  proximal  com- 
pression this  should  be  attempted  but  with  gieat  care,  for  there  are 
risks  of  peritonitis  from  the  mechanical  violence  done  to  the  abdomi- 
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nal  contents,  and  of  plugging  of  any  of  the  arteries  i)roceecling  from 
the  aorta  with  consequent  gangrene  of  the  organs  within  the  abdomen 
or  of  the  lower  extremities. 

Digital  and  mechanical  methods  of  compression  of  the  carotid 
and  subclavian  aiiieries  have  been  practised  in  cases  of  supposed 
innominate  aneurysm,  but  in  reality  aneurysm  of  the  thoracic  aorta. 
An  interesting  case  has  been  recorded  by  Dr.  J.  McFadden  Gas- 
ton, of  Atlanta,  Ga.  (Ifiternatmml  Clinics,  1893,  p.  115).  No  mate- 
rial improvement  followed  and  a  subsequent  operation  of  ligature  of 
the  common  carotid  artery  was  i)erformed.  During  the  progress  of 
this  operation  the  internal  jugular  vein  was  found  much  enlarged 
and  its  coats  thickened  and  agglutinated  to  the  artery  beneath.  This 
is  a  sufficient  commentary  on  the  dangeix  of  mechanical  compression. 
Sudden  death  occurred  immediately  on  the  closure  by  ligature  of  the 
common  carotid  artery.  At  the  post-mortem  examination  it  was 
found  that  the  aneurysm  which  seemed  to  be  of  the  innominate  artery, 
was  really  one  of  two  saccular  aneurysms  arising  from  an  immense 
dilatiition  of  the  entire  arch  of  the  aorta. 

Injection  of  drugs  into  the  sac  of  the  aneurysm  in  order  to  cause 
coagulation  is  fraught  with  danger  and  cannot  be  recommended. 
Perchloride  of  iron  has  been  used  for  this  purpose.  Fibrin  ferment 
(lecithin)  has  been  suggested  but  has  not  come  into  the  sphere  of 
practical  therapeutics. 

AiuvsthcHia  hf/  Inhalation. — For  some  of  the  operative  procedures 
just  described  the  administration  of  an  auiiestLetic  is  absolutely 
necessary.  I  am  convinced  that  such  admin  is  tration  can  be  a  valu- 
able therapeutic  measure  in  many  cases  previously  to,  and  perhaps  in 
substitution  of,  surgical  interference. 

The  administration  of  an  anrcsthetic  is  esi>ecially  valuable  in  those 
cases  of  aortic  aneurysm,  thoracic  or  abdominal,  in  which  severe  pain 
(continuous  or  paroxysmal)  is  a  feature.  It  may  be  emjiloyed  when 
antipyrin  and  pheuacetin  are  iuefficaciouH,  when  subcutaneous  in- 
jections of  morphine  are  not  well  borne  or  cease  to  relieve  the  pain 
except  the  dose  be  increased,  when  distressing  pulsation  and  discom- 
fort prevent  sleep,  and — previously  to  any  surgical  interference — when 
there  is  alarming  increase  in  the  ]>roportions  of  the  aneurysm.  The 
effect  of  the  prolonged  sleep  produced  by  an  aniesthetic  is  far  more 
potent  for  good  than  that  of  the  other  measuips  for  the  relief  of  pain. 
It  affords  time  for  coagulation  within  the  sac,  and  when  once  it  is 
shown  that  the  inhalation  can  be  managed  with  comfoii,  the  admin- 
istration may  be  repeated  daily  for  several  hours  until  a  favorable 
change  has  come. 

Chloroform  is  in  the  first  instance  to  be  i)refen'ed  to  ether  because 
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tbe  anapstfaefiin  is  brought  ahnat  with  mnch  lenn  miiBcular  agittition 
on  the  part  of  the  patient.  It  must  be  administered,  however,  with 
gTPAt  care.  No  one  18  more  convinced  than  myself  that  the  reckless 
method  of  adiuiuistering  chloroform,  as  now  too  often  practised,  is 
ftmu^ht  with  danger.  A  haudkerchiei  Hpriukled  or  soaked  with  pore 
chloroform  can  give  to  a  patient  an  atmosphere  contaiuiuK  from  ten 
to  lliirty  |)er  cent,  of  chloroform  va])or,  whereas  precise  olwen'ations 
tell  us  that  an  atmosphere  of  one  or  two  per  cent,  is  sufficient  to  pro- 
dooe  Atid  maintain  una'sthe^ia.  I  advise  that  either  a  Junker's  in- 
haler, as  modified  by  Krohne  and  Heseumnn,  be  employed  or  else  that 
the  pure  choroform,  used  for  sprinkling  on  the  light  cambric  material 
le  to  cover  the  nose  and  mouth,  Iw  diluted  with  an  equal  volume 
pure  alcohol — as  nearly  al»solute  as  can  be  i»rocured.  The  alcohol 
effectually  restrains  the  volatility  of  the  oliloroform  so  that  a  danger- 
oos  penvutage  is  not  given  off.  Aftor  the  aniesthesia  has  been  com- 
lence^i  by  chhiroformit  can  be  continued  l>y  ether,  and  in  some  eases 
Jit  liiajr  be  found  better  to  substitute  pure  ether  for  chloroform. 

Xd  my  opinion  the  i)rodnction  and  nmiuteuance  for  Kf)me  hours  of 

leeia  in  this  manner — the  proceeding  to  l>e  rei>eated  for  several 

tya — should  precrede  the  operative  measures  described.     Under  the 

tic  sleep  {in  cases  nf  thoracic  as  well  as  alxlominal  aneurysm) 

diagnosis  can  be  In^ter  made,  and,  as  I  have  said,  the  measure  can 

[Iw  lookeil  ou  as  not  only  palliative  but  curative. 

Otheh  Diseases  of  the  Aorta. 

Cottgruital  mal/onnatt'ons  of  the  aorta  and  its  valves  are  without 
the  ftooi»e  of  this  ai'ticle.  It  is  to  be  remembered  that  the  vessel  may 
be  oonatricted  just  beyond  the  iwint  where  it  is  joined  by  the  Ductus 
AiterioAUs  Botalli,  the  affection  l>oing  known  as  coarctation  of  tlie 
Ihorncio  aorta ;  it  is  compatible  with  even  a  considerable  length  of 
hfe  (twenty-one  to  fifty  years,  Peacock^  The  most  characteristic 
mgo  in  such  cases  is  enlargement  of  the  arteries  arising  from  the  arch  of 
tbeaorta.  There  may  1)o  such  eulargomeut  and  pulsation  of  the  iuter- 
oO0(al  and  epigastric  arteries  as  to  simulate  aneurysm  of  the  trans- 
vene  i)ortion  of  the  arch  of  the  aorta  or  of  the  innominate  artery. 

Tile  aorta  may  be  abnormally  narrow  throughout  its  whole  course. 
Viivhow  poiuteil  out  that  this  was  the  case  in  some  iust^mces  of  per- 
■iateiit  chlorosis  in  young  women.  This  question  will  be  further 
oonaidered  in  relation  with  narrowing  of  the  pulmemary  artery.  The 
•ortA  is  nf  lees  calibre  than  normal  in  the  subjfH'ts  of  disease  of  the 
mitral  valve  arising  in  infancy  and  childhood,  which  causes  a  small 
volume  of  blivM  to  Ike  proje<^te<l  into  the  great  artery  during  the  years 
iu  which  the  development  awl  growth  of  the  heart  are  proceeding. 
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Diseases  of  the  Pulmonary  Artery. 

Acute  and  Subacute  Endarteritis. 

Although  the  instances  are  very  rare,  there  can  be  no  doubt  that  in- 
flammations do  occur  iu  the  coats  of  the  pulmonary  artery  and  present 
appearances  resembling  those  in  analogous  affections  of  the  aorta. 

Morbid  Anatomy, — The  lesions  have  been  in  some  cases  found 
associated  with  those  of  ulcerative  endocarditis.  Ulcerative  endocar- 
ditis may  attack  the  semilunar  valves  of  the  pulmonary  artery,  and 
patches  showing  inflammatory  changes  may  extend  upward  in  the 
lining  membrane  of  the  vessel.  In  association  with  such  acute  pul- 
monic endarteritis  there  may  be  constrictions  of  the  branches  of  the 
pulmonary  artery,  resembling  those  found  in  the  branches  proceeding 
from  the  aorta  in  some  instances  of  acute  aortitis.  In  a  case  recorded 
by  Fenger — that  of  a  young  man  aged  nineteen — there  were  found 
many  vegetations  on  the  semilunar  valves  of  the  pulmonary  artery 
and  a  large  number  of  otliers  at  the  level  of  the  bifurcation  of  the 
artery,  which  were  prolonged  into  each  of  the  branches.  The  com- 
paratively slow  evolution  of  the  changes  in  the  more  distal  portions 
of  the  artery  and  in  its  branches  would  explain  the  stenosis  ob- 
served in  some  cases. 

An  interesting  case  has  been  recently  recorded  by  Shingleton 
Smith  iu  which  it  would  appear  that  the  lesions  might  have  been 
the  consequence  of  influenza.  The  left  wall  of  the  pulmonary  artery 
in  a  direction  upward  from  the  left  semilunar  cusp  was  found  to  be 
inflamed  and  softened,  a  mass  of  f ungating  vej^etations  adhering  to  it. 
The  trunk  of  the  vessel  was  somewhat  dilated,  especially  at  its  bifur- 
cation, but  just  beyond  this  i)oint  there  was  a  sudden  contraction  of 
the  riglit  branch  leaving  an  opening  not  larger  than  one  which  a  No. 
4  catheter  would  traverse.  Beyond  the  stenosed  ])ortion  the  artery 
was  of  the  usual  size,  excepting  at  its  origin  from  the  main  artery 
where  there  was  a  saccular  dilatation.  In  the  dilated  trunk  of  the 
vessel  were  numerous  detached  masses  of  firm  cx^nsistence  and  of 
pale  yellow  color  or  covered  with  a  thin  layer  of  recent  blood-clot. 
They  had  evidently  been  churned  by  the  eddying  blood ;  tliey  were 
too  large  to  pass  through  the  constricted  riglit  branch,  but  there 
seemed  to  be  no  obstacle  to  their  x^assage  through  the  left.  Sections 
of  those  masses  showed  micrococci  in  great  numbers,  some  of  these 
being  streptococci.  There  wore  evidences  of  numerous  old  infarcts 
in  both  lungs  (Medical  Press  cmd  Circular^  August  29th,  1894). 

In  a  case  recorded  by  O.  Weber  the  lesions  within  the  pulmonary 
artery  were  just  like  those  of  aortitis,  and  were  found  in  a  woman  who 
presented  undoubted  signs  of  syphilitic  affections  of  the  s])inal  cord 
and  of  the  liver.  There  were  in  the  right  brnuch  of  the  pulmonary 
artery,  patchy  elevations  of  yellow  color  and  soft  but  yet  covered  by 
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the  smooth  internal  coat.  They  projected  into  the  vessel,  obstructing 
its  calibre  so  that  its  opening  appeared  as  a  mere  slit.  The  extenuQ 
coat  was  supple  but  much  thickened.  Infarcts  were  found  in  both 
lungs,  especially  the  right,  and  death  took  place  from  haemoptysis 
{Schmidfa  JahrMcker,  Bd.  123,  p.  174). 

Cases  of  stenosis  of  the  right  branch  of  the  pulmonary  artery 
have  been  recorded  by  Willigk  and  Vimont,  and  one  instance  in 
which  both  branches  were  thus  affected  is  mentioned  by  Constantin 
Paul  as  observed  by  Tommasi  Crudeli. 

CJauses  and  Course. — From  the  extant  evidence  it  would  seem  that 
acute  and  subacute  pulmonic  endarteritis  is  in  the  largest  number  of 
cases  due  to  the  extension  of  the  lesions  of  septic  endocarditis  and 
that  the  inflammation  may  be  due  to  syphilis  and  probably  also  to 
influenza. 

In  Dr.  Shingleton  Smith's  case,  that  of  a  lady  aged  28,  it  was 
thought  that  there  might  have  been  some  congenital  affection,  but 
the  evidence,  both  clinical  and  pathological,  makes  this  very  doubt- 
ful. At  the  time  of  an  attack  of  influenza  a  loud  basic  murmur  was 
heard,  and  about  twelve  months  afterward  this  murmur  was  found 
to  be  double  with  a  continuous  venous-like  hum  heard  at  the  second 
left  interspace.  There  were  on  many  occasions  attacks  of  dyspepsia, 
but  the  general  condition  was  not  indicative  of  any  active  disease 
for  nearly  three  years  subsequently  to  the  last  observation,  when  an 
attack  of  pneumonia  occurred.  There  were  repeated  attacks  of  pneu- 
monia during  the  succeeding  five  months,  the  basic  murmur  became 
very  loud  and  rough  in  the  area  of  the  pulmonary  artery,  and  a 
vibratile  thrill  was  noticed  at  the  third  left  intercostal  space  close  to 
the  sternum.  The  pyrexia,  sweatings,  and  evidences  of  rej^eated 
pneumonic  consolidations  left  little  doubt  that  there  were  recurring 
septic  emlxjlisms  of  the  lung,  the  sources  of  which  were  shown  at 
the  post-mortem  examination  to  be  the  vegetations  of  endocarditis  of 
the  valves  of  the  pulmonary  artery  and  those  derived  from  the  dis- 
eased area,  already  described,  of  the  pulmonary  artery  itself. 

It  is  an  interesting  ciuestiou  whether  in  this  case  there  were  not 
repeated  attacks  of  pulmonic  endarteritis.  It  would  seem  probable 
that  the  most  ancient  lesion  was  the  stenosis  of  the  right  branch 
of  the  vessel.  Congenital  lesions  were  conspicuous  by  their  absence; 
the  evidence  of  any  cardiac  lesion  until  the  attack  of  influenza  was 
very  vague,  but  during  this  attack  and  subsequently,  though  there 
were  long  intervals  of  fair  health,  there  is  good  evidence  that  the  pul- 
monary artery  became  diseased,  some  of  the  lesions  being  chronic, 
others  acute. 

It  api^ears  to  me  that  the  case  is  analogous  to  cases  observed  by 
myself  in  which  inflammations  of  the  aorta  were  manifested  after 
influenza.  I  have  mentioned  one  in  which  death  took  i>lace  suddenly 
after  signs  which  I  considered  to  indicate  acute  aortitis.  In  another, 
that  of  a  lady  aged  sixty-one,  in  whom  influenzal  toxaemia  was  proba- 
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ble  bnt  not  certain,  tbere  were  repeated  attacks  during  three  years, 
when  symptoms  of  aortitis  were  manifested,  and  a  diastolic  murmur 
at  the  base  indicated  aortic  incompetence.  Lesions  of  chronic  aorti- 
tis were  shown  at  the  post-moi-tem  examination. 

CHnoNio  Endarteritis  and  Atheroma. 

The  signs  of  chronic  inflammation  and  atheromatous  changes  are 
observed  in  the  pulmonary  artery  much  more  rarely  than  in  the 
aorta.  From  the  tables  of  Kokitansky,  Lobstein,  and  Huchard  it 
would  appear  that  the  vessel  is  almost  less  liable  to  be  attacked  by 
atheroma  than  any  other  large  artery  in  the  body.  Exceptionally, 
however,  without  doubt,  it  presents  the  lesions  of  atheroma. 

Morbid  Anatomy. — The  appearances  are  identical  with  those  seen 
in  chronic  inflammation  and  atheroma  of  the  aorta.  The  areas  of 
local  morbid  change  show  themselves  at  first  as  whitish  or  yellowish 
patches  over  which  the  smooth  internal  coat  of  the  vessel  extends ; 
afterward,  the  morbid  changes  continuing,  the  external  coat  ulcerates 
and  disappears  through  necrosis,  and  eventually  there  is  incrustation 
with  calcareous  material.  The  patches  are  seen  chiefly  either  in  the 
neighborhood  of  the  semilunar  valves  or  at  the  level  of  the  bifurcation 
of  the  artery.  The  trunk  of  the  vessel  becomes  dilated  in  a  similar 
manner  to  that  of  the  aorta  under  similar  conditions.  The  lesions 
are  accompanied  by  hypertro])hy  of  the  right  ventricle.  Romberg 
{Deuisches  Archiv  fi'tr  kUnisrhe  Medkin,  XCVIII.,  181*1)  has  recorded 
a  case  in  which  there  was  extensive  sclerosis  throughout  the  jml- 
monary  artery  and  its  branches  with  consecutive  hyi)ei*trophy  of  the 
right  ventricle.  The  i^atieut,  a  man  aged  twenty -four,  had  suffered 
from  severe  dyspnoea,  increased  by  exertion,  with  much  blueness  of  the 
surface  and  of  the  mucous  membranes,  the  first  symptoms  occurring 
more  than  fifteen  months  before  his  death.  No  cause  could  be  traced 
for  the  affectiou  and  there  was  no  congenital  abnormality.  Dr.  James 
Barr,  of  Liverpool,  has  observed  that  in  a  majority  of  instances  when 
atheroma  of  the  iiulmonary  artery  is  observed  post  i.iortem  this  is  in 
association  with  obstructive  disease  of  the  lungs  or  mitral-valve  dis- 
eases, especially  mitral  stenosis.  Constantin  Paul  has  described  a 
case  in  which  the  semilunar  valves  of  the  pulmonary  artery  were 
thickened,  indurated,  and  cohering  so  that  the  ojiening  into  the 
vessel  only  admitted  the  little  finger.  Beyond  the  valves  the  trunk  of 
the  artery  was  dilated  and  its  walla  thinner  than  normal.  No  congen- 
ital anomaly  of  the  heart  or  veHsels  was  discovered.  Many  other  such 
cases  have  bsen  recorded,  and  in  some  of  these  it  seems  i^robable 
that  a  rheumatic  form  of  endo(*arditis  involved  the  valves  of  the  pul- 


CHnOVir   PTT-MONARY   ENDARTEHITIR. 


/)25 


mooary  artery.  Snch  instauces,  however,  are  extremely  rare;  in  a 
iiu^er  uuiul)er  of  cases  the  endocarditiB  has  been  of  the  septic  or 
ulcerative  fonn.  attended  by  exuberant  vegetntions  l)l(x'kiii«  the 
T%lvaUr  orifit'e*  or  by  thiekeuiug  and  fusing  of  the  cusps  when  the 
disease  process  has  been  slower. 

In  the  majority  of  instances  hypertmphy  of  the  right  ventricle 
baa  lieen  obBen'od.  Almost  invarial>ly  there  has  been  found  tuber- 
cular disease  of  the  lung  in  cases  where  chronic  obstructive  disease 
has  eiistetl  at  the  orifice  of  the  pulmonary  artery  or  in  any  part  of 
the  course  of  the  vessel. 

In  the  great  majority  of  ca^es  in  which  the  valves  of  the  ])ulmonary 
iirtt^ry  have  been  thickened  the  sclerosis  has  uttiicked  congeuitally 
abuomial  valves.  I  have  observed  a  case  in  wliich  the  valve  was 
formed  of  two  cas]>s  only,  and  stenosis  of  the  orifice  was  protlucedby 
the  thickening  uf  these  and  their  fusion  into  a  cone.  The  jmtient 
died  at  the  ago  of  tweuty-oue.  There  was  no  other  congenital  anomaly. 
In  most  cases  a  congenital  malformation  of  the  pulmonary  artery  is 
accomfvinied  by  an  oi>eniug  in  the  septum  between  the  ventricles  or 
by  some  other  imperfection  of  development, 

Diaifno»i8, — In  ac^iuired  disease  of  the  pulmonary  artery  the  chief 
points  tn  l>e  relied  ui)on  for  the  diagnosis  are  (1)  a  systolic  murmur 
heanl  HUi>«5i'ficially  over  the  situation  of  the  jmlmonary  artery,  its 
maximum  of  intensity  l)eiug  the  second  left  intercostal  s^jace  near 
the  sternum;  very  rarely  a  diiialiilic  murmur.  The  second  sound  is 
in  some  cases  louder  than  the  normal,  iu  others  it  is  faint  or  inaudi- 
ble. The  systolic;  murmur  may  In?  very  prolonged  and  may  he  fol- 
lowed by  a  pretliastolic  murmur  ending  abruptly  with  the  second 
acmnd;  (2)  a  visible  pulsation  of  the  diluted  trunk  of  the  vessel;  (8) 
a  strong  pulsation  felt  over  the  right  ventricle  with  signs  of  hyper- 
trophy and  dilatation  of  the  right  cavities,  but  not  of  the  left:  with 
this  evidence  of  n  stiimgly  working  right  ventricle  is  found  a  radial 
pulse  of  small  vohimc:  (4)  a  thrill  felt  over  the  situation  of  the  pul- 
monary artery  with  the  ventricular  systole;  (5)  the  coexistence,  or 
the  se^jiieuce  iu  a  chronic  case^  of  the  signs  of  tubercular  disease  of 
tlie  lungs. 

There  may  be  considerable  difficulty  in  determining  whether  the 
pulmonary  stenosis  is  (Y>nfjnn'tnf  or  atMpnred.  In  most  cases  in({uir>' 
will  elicit  the  fact,  in  cases  of  congenitd  anomaly,  that  there  has 
•n  some  rospinitory  trouble  or  tendeucy  to  lividity,  esiw^ciall}'  on 
irtiou,  from  the  period  of  infancy  or  early  childh(»od.  On  the 
otlier  hand,  in  acquired  olistnictitm  then*  may  Ije  a  history  of  com- 
iwratively  recent  devoUif»ment  of  syrapt^^ms.  In  a  patient  past  tlie 
prim**  of  life  there  may  be  obsorvetl  such  eviileuee  of  degeneration  of 
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Uie  systemio  arteries  as  would  suggest  the  probubilit.v  of  atlie: 
change  in  the  itulmonary  artery.     The  (luestion  whether  bbere  an 
any  signs  of  septic  eudooarditis  must  be  carefully  considered. 

It  must  bo  remombered  that  a  Hystfilic  murmur  over  the  site  o( 
the  pulraonary  artery  is  very  frequent  in  chUtiutsis  and  aiunma 
murmur  passes  away  as  the  jMitiont  improves  in  health.  The  prol 
bilities  in  a  given  case  are  that  a  systolic  murmur  heard  under  i 
circumHtances  named  is  md  due  to  structural  disease  in  the  valves  or 
the  vessel.  I  have  obson'od,  howevi^r,  the  very  loud  niunnur  of  pd 
mouary  stenosis  with  extreme  auiemia  and  no  iryauosis  in  a  child  wbo 
tlied  after  liaving  manifested  progessive  tul^ercular  disease,  and  aftw 
dejitli  I  found  no  local  stenosis  but  8imi)ly  a  very  small  pulmonarr 
artery.  The  vessel  and  its  valves  were  minute  but  perfect.  I  kjiro 
also  observed  a  few  cases  in  which  in  very  auBBmic  young  girls  th 
has  been  a  systolic  murmur  over  the  pulmonary  artery  with  »i 
that  I  could  not  differentiate  firmi  organic  stenosis.  I  consiih'r 
in  these  crises  the  pulmonary  artery  is  abnormally  small,  and  it  is  prob- 
able that  the  cnutracteil  aorta  described  by  Virchow  in  such  cn»e«  \n 
but  the  se<|uel  of  a  primarily  deficiently  develojKid  pulmonary  aiierv). 

The  danger  of  tuberculosis  Jirisiug  in  such  patients  is  great.  Init 
means  directed  to  i)hy8ically  exjuLud  the  chest  and  cause  incn^aaed 
inflation  of  the  lungs  are  sometimes  effectual  in  improving  the  con- 
ditions and  ultimately  causing  the  disap|>earance  of  the  mununr  anil 
the  other  physical  signs  indicating  abnormal  conditions  of  Itl 
cun-ent  within  the  pulmonary  artery. 


i 


Eindence  as  to  Itmifficiency  of  the  Pulmonary  Semilunar  Vahm^ 

A  diastolic  murmur  generated  at  the  orifice  of  the  pulnionjiry  artert 
is  very  rare.  It  may  be  heard  over  the  second  loft  intercoaial  apac^ 
(or  have  its  maximum  in  this  situation)  and  may  be  audible  down  tho 
sternum  to  the  ajMix  of  the  right  ventricle.  It  may  be  duo  to  (a)  con- 
genital malformation  of  the  valves,  with  subsequent  morbid  change*: 
(/>)  ulcerative  (septic)  endocarditis,  which  may  l>e  protoj^athic  or  sec- 
ondary,  the  morbid  process  in  the  latter  case  involving  previonali 
diseased  structures;  (r)  aneurysmal  dilatations  of  |K)rtious  of 
vessel. 

In  a  cjise  of  Dr.  Ormerod's,  a  man  agetl  twenty-eight,  a  nrm 
murmur  over  the  j)uhuonrtry  artery  l)ecame  iliastolic  after  tlie 
of  a  year;  on  i)08t-mortem  examination  the  pulmonarr  valveA  irate 
found  agglutinate<l  to  form  a  thick  cartilaginous  ring,  the  orifice  b»- 
ing  of  the  si/^  of  a  crow  (|uill. 

In  a  case  recorded  by  Dr.  Wilks,  of  a  man  aged  thirty-one,  there 
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was  a  doable  (systolic  and  diastolic)  murmtir  over  the  ptdmouary 
artery.  The  post-mortem  showed  that  two  segments  of  the  semilunar 
valves  had  disappeared,  the  remaining  one  being  normal.  In  other 
recorded  cases  there  have  been  the  signs  of  ulcerative  endocarditis. 
Duroziez  holds  that  insufficiency  of  the  valves  causing  regurgitation 
from  the  pulmonary  artery  is  not  necessarily  attended  by  a  diastolic 
murmur.  He  cites  two  cases  observed  by  Frerichs  in  which  such  a 
murmur  was  absent ;  in  one  of  these  the  sigmoid  valves  were  trans- 
formed into  a  diaphragm  pierced  by  a  triangular  aperture,  and  there 
must  of  necessity  have  been  regurgitation. 

It  has  been  thought,  on  tlie  other  hand,  that  there  might  be  the 
diastolic  murmur  of  regurgitation  from  the  pulmonary  artery  when 
the  vessel  itself  was  not  diseased  but  dilated  from  overdisteution. 
Graham  Steell  has  thus  explained  a  diastolic  murmur  heard  in  cases 
of  mitral  stenosis.  I  have  observed  this  murmur,  but  I  am  inclined 
to  consider  it  an  early  diastolic  murmur  generated  at  the  mitral 
orifice,  but  conducted  towanl  the  septum  ventriculorum  and  thence 
to  the  sternum  near  the  third  intercostal  space. 

AlfEURYSM  OF  THE  PULMONAKY  ArTEBY. 

This  condition  is  very  rare.  Crisp  collected  from  English  records 
only  2  cases  to  175  of  aneurysm  of  the  thoracic  aorta,  and  found  but 
2  specimens  in  London  museums  to  207  of  thoracic  aneurism. 

A  case  of  general  dilatation  of  the  pulmonary  artery  with  small 
saccular  aneurysms  above  the  semiltmar  valves  has  been  recorded  by 
Tommasi  Cmdeli  (liivisia  Clinica,  VII.,  2,  p.  37,  1868),  in  which  a 
murmur  replaced  the  second  sound,  and  was  most  marked  over  the 
right  ventricle.  A  harsh  whistling  murmur  was  said  to  have  been 
heard  between  the  two  heart  sounds.  The  patient  died  suddenly 
while  at  breakfast.  At  the  autopsy  the  trunk  of  the  pulmonary 
artery  was  found  dilated,  and  above  the  semilunar  valves  were  two 
little  diverticula,  the  walls  of  these  pouches  being  only  half  a  milli- 
metre in  thickness  while  the  wall  of  the  dilated  pulmonary  artery  had 
a  thickness  of  from  one  to  two  millimetres. 

In  a  case  recorded  by  Dowse  (Transactions  of  the  Pathological 
Society  of  London,  1866)  a  loud  systolic  murmur  and  thrill  were 
manifested  over  the  situation  of  the  pulmonary  artery.  Death  ensued 
from  pericarditis.  At  the  post-mortem  examination  a  globular  aneu- 
rysm, of  the  size  of  a  hen's  egg,  filled  with  firm  clot,  was  found  at 
the  origin  of  the  pulmonary  artery ;  the  sac  had  ruptured  into  the 
pericardium.  Vegetations  were  found  on  the  semilunar  valves ;  there 
was  dilatation  of  the  right  ventricle,  inducing  tricuspid  regurgitation. 
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In  a  case  of  Sir  Dyce  Duckworth's,  at  the  post-mortem  examination 
the  valves  of  the  pulmonary  artery  were  found  to  be  two  in  number, 
one  large  and  one  small,  both  with  thickened  edges ;  between  the  two 
was  an  aneurysmal  pouch  which  would  have  held  a  large  hazelnut. 
The  heart  was  very  large,  the  right  cavities  being  especially  dilated. 
The  aortic  valves  were  normal.  It  was  considered  probable  that  this 
was  a  case  of  congenital  anomaly  of  the  pulmonary  valves,  the  con- 
secutive heart  changes  occurring  only  in  middle  life.  The  patient 
was  a  man  aged  forty-nine,  invalided  from  the  police  on  account  of 
cough  and  dyspnoea. 

A  case  has  been  described  by  Dr.  Bruen  of  a  young  girl,  the 
subject  of  syphilis,  who,  at  the  age  of  twenty,  presented  signs  of  heart 
disease,  a  pulsating  tumor  being  manifested  on  the  left  side  of  the 
sternum,  between  the  second  and  fourth  ribs,  near  the  sternal  border. 
The  patient  was  under  obsen'ation  for  three  and  one-half  years.  At  the 
post-mortem  examination  two  of  the  semilunar  valves  of  the  pul- 
monary artery  were  found  to  be  nearly  destroyed,  and  the  third,  much 
thickened,  projected  as  a  leaf-like  fold  into  the  mouth  of  the  vessel. 
The  pulmonary  artery  was  dilated  to  twice  its  usual  size.  There 
were  undoubted  signs  of  congenital  malformation  of  the  heart.  I 
consider  that  in  this  case,  as  in  some  of  the  others,  septic  endocar- 
ditis attacked  the  malformed  structures. 

Aneurysms  of  Biuncheh  op  the  Pulmonary  Artery. 

These  are  by  no  means  rare  in  the  subjects  of  tubercular  disease 
of  the  hmgs.  The  observations  as  to  the  infrecjuency  of  aneurysms  of 
the  pulmonary  artery,  therefore,  do  not  apply  to  saccular  dilatations 
of  the  branches.  The  nipttire  of  these  is  often  the  cause  of  the  pro- 
fuse or  repeated  hemorrhages  which  induce  death.  A  saccular  dilata- 
tion is  seen  on  post-mortem  examination  to  spring  from  the  wall  of 
the  artery,  and  to  a  rent  in  this  the  escape  of  blood  can  be  traced. 
The  aneurysms  may  vary  from  the  size  of  a  pea  or  hempseed  to  that 
of  a  small  orange,  the  larger  springing  from  the  primary  divisions  of 
the  main  branch  distributed  to  the  lung.  Tlie  aneurysm  may  almost 
comi>letely  fill  a  cavity  in  the  hing.  The  cause  of  such  aneurysms  is 
probably  peri-arteritis  and  endarteritis  produced  by  the  irritation  of 
the  bacilli  and  their  toxins,  the  diseased  wall  of  the  vessel  bulging 
into  a  cavity  where  it  is  unsupported  by  lung  tissue.  The  aneurysms 
rarely,  if  ever,  appear  on  those  branches  of  the  artery  which  are  often 
found  to  traverse  a  vomica,  but  are  found  in  those  which  exist  in  the 
thickness  of  the  walls  of  the  cavity.  The  branches  of  the  artery  in 
the  diseased  tissue  around  the  cavity  may  be  eroded  without  pre- 
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senting  aneurysmal  dilatations.  Pyaemia,  abscess,  or  gangrene  of  the 
long  may  also  induce  such  ulceration. 

We  may,  I  think,  conclude  that  general  dilatation  of  the  pul- 
monary artery  may  occur  in  any  case  in  which,  owing  to  a  narrowing 
at  the  valvular  orifice,  there  is  retention  of  blood  in  the  portion  of 
the  vessel  above  the  valves,  or  in  cases  where  there  is  obstruction  in 
the  primary  branches.  The  condition  is  analogous  to  a  fusiform 
dilatation  of  the  aorta.  In  an  extreme  case  the  vessel  was  so  dilated 
that  its  circumference  measured  six  and  one-eighth  inches,  the  normal 
average  being  three  and  one-half  inches.  Saccular  dilatations  of  the 
trunk  of  the  vessel  are  probably  invariably  due  to  septic  influences 
or  the  mechanical  irritation  of  vegetations.  In  all  such  cases  infec- 
tive emboli  may  be  conveyed  to  the  lung  and  set  up  pneumonia  or 
abscess  in  the  pulmonary  tissue.  Saccular  dilatations  of  the 
branches  are  almost  always  due  to  the  changes  of  pulmonary  tuber- 
culosis, 

Lardaceous  degeneration  has  been  said  to  affect  branches  of  the 
pulmonary  artery  in  exceptional  cases. 

Diseases  of  the  Systemic  Arteries. 

Acute  and  Subacute  Arteritib. 

It  is  rarely  that  an  acute  or  subacute  inflammatory  change  in  the 
tissues  of  the  arteries  of  the  general  arterial  system  can  be  traced. 
As  in  aortitis  acute  changes  are  sometimes  found  in  the  subjects  of 
chronic  disease,  so,  though  the  observations  are  still  more  rare,  may 
the  conjunction  bo  found,  in  some  instances,  of  acute  and  chronic 
systemic  arteritis. 

An  interesting  case  has  been  recorded  by  Lancereaux':  A  man 
aged  60  developed  signs  of  aortic  regurgitation  with  those  of  failing 
heart  and  pulmonary  apojjlexy.  The  left  radial  pulse  was  sudden  and 
bounding,  a  typical  "Corrigau  pulse,"  while  the  right  was  barely 
perceptible.  There  was  improvement  in  the  symptoms  for  a  time, 
but  about  six  months  after  the  first  observation  the  patient  died  after 
having  manifested  profound  cachexia,  general  cedema,  and  attacks  of 
intense  precordial  oppression.  At  the  i)ost-niortom  examination 
the  aortic  valves  wore  found  to  be  thickened  and  distended  and  the 
orifice  contmctod.  Abovo  tlie  valves  the  aorta  presented  the  signs  of 
acute  (or  subacute),  together  with  chronic,  aortitis,  calcareous  de- 
generation being  mauifosted  in  some  i>arts.  The  orifices  of  the 
coronary  arteries  us  well  as  those  of  most  of  the  arteries  which 
arise  from  the  aorta  were  constricted.  The  right  subclavian  artery 
was  so  narrowed  that  it  scarcely  allowed  tlie  imssage  of  a  pin's  head. 
In  another  case,  recorded  by  the  same  author,  of  a  woman  aged  58 
suddenly  stricken  witli  apoplexy,  the  post-mortem  examination  showed 
Voi.  IV.— 34 
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a  like  concurrence^  of  acute  and  chronic  aortitis.  Some  of  the  ele- 
vations of  the  entlarterium  were  soft,  elastic,  opaline  or  yellowish — 
others  firm  or  eucrustetl  with  calcareouH  material.  The  changes  were 
found  thrcugliout  tljti  aorta,  thoraeii;  and  abtloininal^  exc'ei)t  the  first 
portion  of  the  vessel,  Almont  all  the  branches  springing  from  the 
aorta  preseuted  the  signs  of  arteritis;  some  Hhnwed  dilatations,  others 
were  notiibiy  contracted.  The  coeliac  axis,  the  renal  arteries,  and  tlie 
iliac  arteries  were  thus  markedly  affected.  The  arteries  of  the  btiae 
of  the  brain  were  the  seat  of  opaline  plaques  slightly  prominent 
in  the  inner  coat.  There  was  abundant  intra-crauial  hemorrhage. 
Lancereaux  states  that  the  whole  arterial  system  was  affoeted. 

These  cases  and  the  few  roeorils  t)iat  are  avaihible  show  that  in 
conjunctitjn  with  acute  and  subacute  aortitis  there  may  be  a  change 

in  the  coats  of 
the  arteries 
s]  wringing    from 


1 "  .         > 

the  aorta  where- 
by these  hitter 
are  contracted 
in  a  remarkable 
degree  {constrict • 
ittgarieritls).  We 
have  seen  that 
a  like  change^ 
under  similar 
conditions,  may 
take  place  in  the 
branches  of  the 
pulmonary  ar- 
tery. 

There  is  no  evidence  to  show  that  these  arterial  iuHammatioDSp, 
attended  by  contraction  of  the  walls  of  the  vessels,  give  rise  to  an] 
8i>ecial  symptoms.  It  is  possible  that  such  changes  in  some  of  the 
larger  arteries  may  exjihiiu  the  signs  in  some  of  the  rare  cases  in 
which  a  very  loud  8y8tf)lic  murmur  has  been  heard  over  the  arteries. 
The  loud  sound  wiu?  heard  in  a  CAse  recorded  by  H.  Roger  and 
Chairou  over  the  secondary  and  tertiary  arterial  branches  in  all  re- 
gions of  the  body  accessible  io  the  stethoscope.  It  was  so  intense  as 
to  be  audible  at  a  distance  from  the  body,  and  rendered  sleep  almost 
impossible  to  the  unfortuuate  subject  of  the  malady  {Barth  and 
Boger:  "Traite  Pratique  d' Auscultation,"  Paris,  1887,  p.  628). 

Acute  local  arteritis  may  occur  iu  the  case  of  an  artery  exposed  in 
a  wound  to  the  influences  of  ulceration  or  suppuration,  and  where  an 
embolus  (septic  or  otherwise)  has  lodged  against  a  portion  of  its 


rio.  86.— Interior  of  »  Portion  of  lh«  Aorta  sliuwmjcciiruHic  Arteritis  with 
Coratriction8  of  the  Oriflces  nf  the  Great.  Vesjwlj*  The  innotnlnatc  ar- 
(ery  Is  Been  to  be  contract<-(l  and  reoderud  oval  for  a  short  part  of  its 
courue,  aiid  the  lig'ht  Hut>claviaii  artery  Is  extremely  siuall  And  alninst 
fmperrioiis.    (_Atu*r  Loiiccrcaux-l 
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IhuDK  nieinbrane  and  has  thus  set  up  an  irritatiou.  lu  the  latter 
caae  it  ]iro<laoes  an  anenrysiual  dilatation  as  will  be  subsequently 
ooaaidered. 

Arteritis  in  In/ectiofts  Di-aeasru. 

Tnffatnmntion  nf  the  arteries  has  been  said  to  ncctir  in  typhoid 
fever,  varidbt.  iliphtheriH,  scarlet  fever,  puerperal  fever,  inejwies,  and 
infiuexLiui.  Hncluird  t-oiitended  that  the  morbid  changes  in  the 
lo  of  the  heart*  -whith  have  been  abundantly  demonstrated  in 
ly  of  these  infectious  diseases,  wer*>  really  duo  to  eudai*teritis  of 
bmnchee  of  the  coroujvry  arteries.  The  tliickeuiug  of  the  lining 
meiuhrane  of  the  smjiU  arteries,  attended  b^'  the  accumulation  of 
leucocytes  and  the  formation  of  fibrinous  3)lu^B,  thus  caused  an 
ob8tructii»n of  the  vessel  iu  whole  or  in  part;  hemorrhagic  infarctions 
reanlted.  There  were  therefore  two  causes  in  operation  to  produce 
the  myocarditis,  (1)  intiammatiou;  (2)  obsti-uctiou  of  the  nutrient 
blo<Kl-«tream.  Bmuardel  also  descriljed  endarteritis  as  accompany- 
ing variola,  and  Laudouzy  and  Siredey  studied  these  in  typhoid  fever 
and  scarlet  fever  as  well  as  aiuull-pox. 

These  authors  describtxl  the  chan^'es  as  involving  all  the  tunics 
of  Uie  arteries  at  once,  the  tiner  nrterioles  being  in  greatest  degree 
Taoled.  The  alterations  in  the  muscular  fibrillflD  and  the  interstitial 
'ous  tissue  are  cou8e(|ueut  upon  the  endarteritis;  the  muscular 
elementa  become  atrophied  and  degenerated  whilst  the  £brous  stroma 
:>lifi^niU'M.  The  procA^ss  of  degeneration  is  analogous  to  that  whicll 
irs  in  cirrhosis  of  the  liver.  Martin  has  found  in  diphtheria  an 
'«treme  thickfuiug  of  the  internal  coat  of  the  arterioles  not  only  in 
the  longs  atUukcd  with  broncho-pneumonia,  but  also  in  tlie  heart, 
and  <iften  in  the  kidneys.  The  evidence  derive<l  frt>m  a  considerable 
number  of  ol>servatiou8  tends  to  show  that  in  many  of  the  examples 
of  acute  arteritis  occun*iug  in  infectious  diseases  the  primary  lesion 
is  in  the  minute  arteries  of  the  wall  of  the  vessel — the  vasa  vuHorura, 
There  is  thus  a  strict  analogy  with  the  pathogeny  of  aortitis,  twute 
aod  chronic,  which  wo  have  already  cousiderod.  Louis  Therese 
(Ktnde  Aiiati>nii>-p:ithologi<|ue  et  Exi>erirnentalo  des  Arterites  Secon- 
dairee  anx  Maladies  Infectiouses,"  These  de  Paris,  lH*.*iJ)  has  traced 
ihe  eoirly  changes  l»eyond  the  arteries  and  the  capillaries.  He  found 
in  a  c«Ae  in  which  iloath  had  cK'cnrred  from  subacute  aortitis  tliat  the 
palchi«  of  sclerous  change  in  the  middle  coat  of  the  aorta  had  in 
their  axial  portions  a  capilhiry  vessel  surrounded  by  exudwl  cor- 
papdeB.  He  found  similar  changes  in  small  patches  of  acute  aortitis 
nhsmred  in  tlie  case  of  a  womnn  who  die*l  from  puerperal  septicjcmia. 
The  capillaries  going  to  tlie  diseased  area  (though  endothelium  and 
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inuennost  layers  of  the  iimer  coat  were  iutoct)  were  mirrtvtimlfHl  \jf 
abnuduiit  round  cells,  and   were  obviously   structnrally   modiJuvl. 
TLe  contlitious  of  di8eas«e  could  be  traceil  from  these  cupilbinrM.  aid 
the  luiuute  iirterien  iu  the  external  coat  wU^'Uce  they  Hi'ruug.     WLftf* 
the  arterioles  were   healthy  the  capillariea  showed   uu  oDciitliof; 
mitsAes  of  ronud  cells.     Iu  ftoineoitftc^,  bowover.  the  cap)  1' 
sented  abnormal  transudatious  vrheu  the  tunics  of  the  an 
selves  were  liealtLy.     The  author  C4im'lnilc.s  from  his  obHervatiow. 
l>oth  cliuiral  and  ex[>enmoDtal,  that  the  iufoctioua  diseaHt^  mar  be 
tin*  iuitiiil  cauHes  uf  artcrioHcItToais ;  tlmt  tb(t  first  ntii^e  of  the  mL»rltt4 
change  which  is  consecutive  to  theite  infectious  diseaaea  is  a  traofni- 
dation  of  It^ncoc^yte^  outride  the  walls  of  the  capillaries  and  iutotlie 
interspaces  of  the  connective  tissue;   tbnt  this  truunudjitiou  i»  an 
effect  of  certain  toxiiiaand  that  the  traxmiuigrattid  corpuscles  undei]$o 
all  the  phases  of  inflammatory  pntliferatiou  of  fibre  cells. 

The  conchiHious  of  this  observtu*  ^jenerally  acc*)rd  with  thw  rMixhi 
of  my  own  observatiouH,  but  I  am  disjtosed  t<^  think  that  the  Ifttioot 
of  the  internal  layers  of  the  intima  are  due  to  the  indirect  and  not  IIm 
direct  influence  of  the  leucix-y  tes.  TIic  widening  of  the  meshft*  of  the 
fibres  of  the  internal  coat  beneath  the  intact  endutheliuni  in  a  icrr 
early  change.  The  fibres  are  separated,  I  Indieve,  by  a  merely  fluid 
exudation.  The  massen  r>f  leucocytes  an*  much  more  distant  fn>tu  tl# 
endothelium.  Agreeing  that  the  morbid  changes  start  from  tbecaptl- 
laries  and  arterioles  and  are  first  manifested  in  the  de^'jw^r  layiTs  of 
the  internal  coat,  I  think  that  a  fluid  exudatiim  rapidly  tak^  pW 
which  displaces  the  fibres  of  the  layers  subjacent  to  the  en<l»ttMinni, 
and  in  great  degree  causes  the  observed  swellings  of  the  internal  it«t. 

It  baa  been  HJiid  that  iutlainmation  of  the  aorta  a.H  well  as  sooic  <if 
the  aystemic  arteries  has  been  obsenetl  iu  ncuie  htftrrnifntti/i,  bnt  I  do 
not  know  of  a  wellHlescrilxHl  case.  In  tul>ercnhir  menintnti-**  'h* 
arterioles  of  the  brain  and  membranes  may  have  their  walla  I>enetnl^^i 
by  bacilli  and  their  lumen  obstructed,  and  thrond^oais  may  rpsult.  I» 
acute  miliary  tulrerculoHis  the  walls  of  (be  arteriolcH  of  the  Inogt)  ii 
the  site  of  the  nodulea  are  thickened  and  iufiltrateil  with  oeUs  »si 
innumerable  tubercular  bacilli.* 


Perirtrtfrtfis, 

Periarteritia  is  the  term  given  to  an  infiammatory  or  prolifomtiiig 
affliction  involving  the  external  coat  of  an  artery »  bo  that  this  shows 


'Seeptpcr  by  Percy  Kidd.  M.D.,  oa  the  DistHbuUon  of  the  Tubeick  BvHlt 
In  the  tecilons  of  Phthisis.  Medico- Chlmrgicul  Tnuisa«tioii%  vol.  IxvlH..  18BL 
l*iat«ii.,  Fig.  a. 
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diffaae  or  circnmscribed  tbickenrngs,  there  being  new  fonnAiiou  of 
its  connective  tiHsne. 

In  the  case  of  the  cerebral  arteries  Laiicereaiix  cousitlers  that 
syphilitic  ilineaHe  commenceB  by  periMrteritis,  the  lymphoid  tinaue 
%roa]id  the  vessel  being  first  attacked.     Heubner,  on  the  other  hiind, 
ioldn    that    the  Hvphilitic   lesiou  coiiimeuces  in  the   internal   coat. 
!*n»lMd>ly  Iwith  oli.servers  are  right,  fnr  the  disease  may  commence  in 
iiber  way.     Chart'ot  and  Bouchard  adopted  the  view  that  the  minute 
irysms,  tlie  bursting  of  which  gave  rise  to  intracranial  homor- 
were  the  sequence  of  a  morbid  change  in  the  penvascidar 
ilitviths.     Lancereaux  Iins  adduced  cases  which  show  the  probabibty 
kt  little  circumscrilMMl  nodosities  obsened  on  the  arteries  of  the 
(if   Uu«  brain  Umitei]   to  the  external  coiifc  may   l>e  associated 
f'vith  tuberculosis.      Periarteritis  has  also  been  described  as  occur- 
ring; in  relatitm  with  tJie  small  arteries  of  the  hearL  the  lungs,  the 
kidneys,  the  liver,  and  most  of  the  other  viscera.     It  is,  however, 
usaally  associated  with  endarteritis. 

Chbonic  Artekitis— Atheih)jl\  op  the  Systemic  Arteries. 
(Endarteritis  Deformans  of  Virchow.) 

The  morbid  anatomy  is  essentially  the  same  as  that  observed  in 
alberoma  of  the  aorta,  and  we  may  ascril^e  the  series  of  changes — the 
occnmnlatious  of  round  cells,  the  sul)se(]ueut  fatty  degenerations  and 
calcATeous  incrustations,  and  the  concomitant  fibrous  proliferations 
— to  identical  c^u.ses,  viz.,  the  entry  into  the  tine  branchas  of  Uie 
nutrient  artery  or  arteries  of  the  affected  area  (the  vasa  vasorum)  of 
minute  intruding  particles  which  either  cause  irritations  of  portions 
of  the  lining  membrane  of  the  affected  larger  arteries  or  else  block 
completely  the  lumen  of  the  latter. 

Iu<^4^tur  nf  Atheroma  upon  the  Vonous  ArtrrieA. — Combining  the 
observations  of  Kokitanskv,  Lobstein,  and  Hxichard  with  my  own, 
I  think  the  following  will  fairly  represent  the  relative  liability  of  the 
various  arteries  of  tlie  body  to  the  forms  of  atheromatous  disease 
which  are  manifesti^d  after  middle  life.  I  wonld  phu-e  the  coronary- 
arteries  of  the  heart  immediately  after  the  aorta  in  rpgard  to  the  lia- 
liilily  U>  athemma.  I  think  its  lesions  have  often  remained  nndiscov- 
eretl  betrause  the  whole  extent  of  the  vessels  has  not  been  sufficiently 
aittmined.  In  this  view  I  agree  generally  with  Huchard.  The  sya- 
tsmio  arteries  in  regard  to  th^ir  jironeness  to  atheromatous  change 
are  in  the  following  order:  1,  the  splenic  and  renal  arteries;  *2.  the 
axtomal  iliu^s  femoral,  and  poplit**nl  arti'ries;  3,  the  temporal,  sub- 
darian,  carotid,  and  brachial  arteries;  4,  the  arteries  of  tha  base  of 
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the  brain ;  and  5,  the  arteries  of  the  stomach,  liver,  mesentery,  ateroB, 
and  those  of  the  thoracic  and  abdominal  walls. 

Clinical  Evidence  of  AtJieroma  of  the  Arteries, — The  arteries,  the 
observation  of  which  gives  the  most  important  evidence  of  atheroma, 
are  the  radials,  the  brachials,  the  temporals,  and  the  carotids. 

In  the  examination  for  the  detection  of  atheroma,  the  rcuMcdpuUe 
should  be  first  felt  iu  the  usual  way.  The  tips  of  the  fingers  of 
the  right  hand  should  exercise  varying  pressures  upon  the  artery 
and  should  glide  from  side  to  side  over  the  vessel.  Then  the 
observer  should  lay  one  finger  lengthwise  over  the  pulsating  artery 
and  push  up  the  skin  so  that  the  characters  of  the  coats  in  all  its 
available  length  for  exploration  may  be  investigated.  The  vessel 
may  be  felt  to  be  tortuous,  presenting  abnormal  curvings  and  may 
roll  under  the  finger  as  a  hard  cord ;  patches  of  irregular  rigidity 
or  of  calcareous  deposit  may  be  detected  within  its  walls;  or  the 
whole  vessel  may  be  hard,  having  a  thick,  leathery,  or  inelastic  char- 
acter; or  it  may  be  converted  into  a  hard,  irregular,  calcareous  tube 
which  may  feel  somewhat  like  a  string  of  beads  under  the  finger.  Dr. 
William  Ewart  observes  that  it  is  unusual  for  calcification  to  proceed 
evenly  along  any  considerable  length  of  the  vessel ;  between  the  cal- 
careous portions  the  artery  i)re8erve8  some  pliability.  It  is  very  rare 
for  it  to  be  felt  as  a  tube  like  the  stem  of  a  clay  pipe,  yet  the  cal- 
careous patches  may  be  set  ver^'  close  together  rendering  the  artery 
extremely  rigid.  It  in  undesirable  to  exercise  very  considerable  force 
iu  (compressing  such  an  artery.  It  is  to  be  remembered  that  the 
patchy  irregularities  of  the  arterial  Avail  an^  the  signs  characteristic 
of  atheroma.  The  artery  may  be  very  firm  aiul  incomi)res8ible  and 
yet  not  atheromatous.  Arteriosclerosis,  that  wo  shall  hereafter  con- 
sider, is  not  atheroma,  though  the  two  conditions  often  coexist;  but 
atheroma  may  be  manifested  witliout  arteriosclerosis. 

The  brachial  arfenj  should  be  thus  examined:  The  right  arm  as 
well  as  the  right  side  of  the  chest  should  bo  uncovered,  the  patient 
should  tiim  his  face  slightly  to  the  left  and  the  arm  should  be  semi- 
flexed at  the  elbow.  If  the  vessel  be  atheromatous  it  will  be  seen 
that  there  is  considerable  side-to-sido  movement ^ith  each  pulsation. 
If  the  arm  be  extended  and  lifted  the  movement  greatly  diminishes. 
It  is  well  known  that  a  very  great  disjilacement  of  the  artery  with 
bounding  and  throbbing  pulsation  is  seen  in  cases  of  aortic  regurgi- 
tation (the  Con-igan  pulse).  Then  the  elevation  <^f  the  arm  increases 
the  suddenness  and  visibility.  The  extension  and  elevation  of  the 
arm,  therefore,  serve  to  differentiate  between  the  two  conditions,  and 
the  diagnosis  of  atheroma  may  be  confirmed  hy  the  examination  of 
the  artery  by  the  fiingers  which  may  detect  local  patches  of  hardness 


CHBONIC  ARTERTnS— ATfTEltOMA  OF  THE  STSTEMlC  ABTEBIE8.      535 


1.  Senile  Pitlae.    Patient  aged  Ti  years;   ortiricfl  vt'iy  rl^td:  couaiiiurable  hypertropbT  of  the  lefL 

TWitrivlu.    (FJnloyauD.) 


8.    Sphygrmo^nuu  in  Atherotita.    <Blr  B.  W. 
Foeter.) 


3.  Athi^roin&toua  ArU^ry.     [Vfvwiire  six  ounces. 
(Frederick  Taylor.) 


ps^jx^r-,  r 


4.  BenUe  Pulse;  sudden  aod  full,  the  trace  reeeiiibllitK  uiore  or  lees  that  of  Che  left  veDtricle.    (Sir 

W.  BroodbeDU) 


B.  Pulse  in  aMan,  Aged 


Years,  with  S>Tnptoin«  of  AngiuA  Pe<ct«ir«;  abowlnf:  eigna  of  atheroma 
Id  Uie  brachial  orterlea,  etc.    (Author.) 


J^'^^ 


6.  Dicrotlsm  in  Atheroma  In  a  Woman 
A«ed  00  YearB.  Falllntr  heart,  (Au- 
thor.) 


7.  Atheroma  In  a  Ttlan  A^ei]  CO  VoArs.    Falling  heart 
with  Irregularity.    (Author.) 


Plate  L-Sphvomoqhams  iLLUsmATmo  Arterial  Atheroma. 
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in  the  walls.  It  must  be  remembered  that  there  may  be  Atheronift- 
tons  arteries  in  the  subjects  of  aortic  reKurgitation  and  athAruou 
may  be  the  cause  of  the  valvular  imperfection,  and  so  tlie  visible  piii»* 
may  bavo  the  charac'ters  f>f  the  pulse  of  uniilled  arteriea  (Corrigw 
pnlse). 

ObHorvation  of  the  tttnporal  nrhries  gives  important  evidence.  la 
ordinary  health  these  arteries  are  scarcely  visible.  When  lliev  wt 
tortuous  and  cord-like,  Lard  antl  incomproHHible  under  the  finiP'T. 
there  may  be  a  general  thickening  of  all  the  coats  or  atheromft  b 
patches.  Careful  palpation  will  detect  these  patches  and  confirm  the 
diagnosis  of  atheroma. 

The  carotid  puhe  may  be  more  than  ouUnarily  visible  in  cases  of 
atheromatous  disease,  though  the  pulsations  are  not  so  strox^  as  in 
oases  of  aoi-tic  regurgitation  nor  even  as  in  cases  of  aiUBmia  and  in 
some  neuroses.  In  atheroma,  however,  the  [)ulBe  may  be  felt  to  1» 
of  unusual  force  and  the  finger  may  detect  inequalities  in  the  tdsbcI. 
All  these  arteries  should  l>e  exploretl.  The  finding  of  patches  of  athe- 
roma in  one  may  be  a  valuable  indication,  and  the  evidunoe  will  b* 
Htill  more  imx>ortaut  if  thickenings  are  felt  in  more  than  one. 

Sphtjyuiotjraphic  EciJence, — The  cliaracteristics  of  the  palse-tnoe 
in  atheromatous  diseane  of  the  systt^mic  arteries  are  a  vertical  ajK 
stroke  with  a  brotul  summit-plateau  indicating  a  prolongetl  first  v&\«. 
It  has  been  said  that  the  dicrotic  pulse  is  not  manifested  in  old  pri- 
sons who  have  atheromatous  arteries ;  this  is  an  error.  In  th^J  *«« 
in  which  the  dicrotic  wave  and  notch  are  not  manifestetl  in  thespbyg- 
mogram  (as  in  PI.  I.,  Fig.  1)  there  is  in  all  prol>ability  a  coucarriDi; 
arteriosclerosis,  the  arteries  generally  1>eing  thit^keued.  In 
instances  (as  in  Figs.  2  and  3)  there  is  a  well-marked  dicrotic  wM 
I  have  scan-ely  ever  observed  the  conjunction  of  broa<l  summit 
marked  dicrotism  without  the  patient  man i feasting  the  signs  of 
ing  heart.  I  have  noticed  it  when  tliere  have  been  ooncarrent  si 
of  hyjjertrophy  and  dilatation  of  the  heart  uith  atheromatous  vi 
I  have  seen  it  in  cases  of  alcoholism  when  degeneration  of  the  hesrt 
might  be  sus[)ected,  in  some  instances  uf  rapid  heart  and  initabiA 
heart  in  which  commencing  dilatation  was  probable,  and  in  certaSB 
patients  manifesting  hypfx^houdriasis  or  melancholia.  In  m^me 
a  slight  increase  of  pressure  upon  the  artery  brings  down  tbe  dxt 
wave  to  a  lower  level  (Pig.  6)  and  may  (piite  extinguish  iL  In 
though  the  broad  summit  is  still  shown,  the  diastolic  pordoQ  of 
tracing  is  broken  by  many  serrations,  the  rigid  artery  beinfc 
imi>erfectly  fille<l  with  blood  (Fig.  4).  In  another  form  t' 
is  sometimes  jiointed,  at  others  slightly  tniucuttHl,  tlie  f i  i 
cle  sending  a  varying  but  weak  blood-wave  into  the  rigid  orteiy. 
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Ophihalmoacopic  Evidence., — Uahlmann  conHiderH  that  an  ophthal- 
mnecopic  examination  of  the  retinal  vesBels  will  indicate  atheroma  of 
the  eerebnil  arteries.  The  retinal  arteriea  show  a  atran^latiou  or 
coDfttriction  with  diminution  of  tiieir  lumen ;  above  and  below  the 
pointH  of  constriction  are  found  streakings ;  at  the  constricted  portions 
the  blood-column  is  seen  to  l:»e  narrow  and  tlie  vessel-wall  either 
invisible  or  presenting  a  fusiform  thickening.  There  may  be  over 
ih4Hie  spots  some  small  hemorrhages  without  any  inflammatory 
changes.  The  veins  also  may  show  analogous  strangulations  or  sac- 
ciform dilatations. 

Atheroma  of  the  Arteries  of  the  Dram. 

The  ordinary  lesions  of  atheroma — the  yellow  patches  of  thick- 
ened tissue  or  the  calrareous  plates— may  be  observed  in  the  arteries 

of  the  brain.    The  larger 

aiieries  of  the  liase  of 

tiie  brain  are  the  most 

fnviaent  seats  of  these 

changea.    In  some  oases 

one  or  two  patches  only 

are  found,   but  usually 

the  eoats  of  many  of  the 

vieesehi  are  affected.  The 
bntion  of  the  din- 
in  the  artenee  is 

•bmetimes  »ymmetrieal. 

In  the  majority  of  cases 

others  of  the  systemic 

arterif^s  are  also  athero- 
matous, but  in  some  the 

disease  is  in  the  cerebral 

?«MdB  only.    The  effect 

oo  a  vessel  may  be  (a)  U^ 

narrow  its  lumen  by  the 

MwolUng  of  the  internftl 

coat,  or  {b)  by  the  ot^cu- 

Dolatiim  of  the  degener- 
ated products  nr  through 

a  weakening  of  all  the 

coats,  to  produce  a  dilatation.  The  arterial  tube  may  be  completely 
^^■Bloded.  The  small  ariiM-ii^s  springing  from  the  vessel  at  its  dis- 
^^■led  portion  may  be  obstructed  though  itself  is  f>erviotts.     Then 


Fl. 


pons  VAroUl    [After  LADorauix.) 


^  ith  Puift. 
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commonly  the  products  of  disease  within  the  vessel  act  as  foreign 
material  and  induce  coagulation  of  the  circulating  blood — thrombo- 
sis. If  the  clot  obstructs  the  middle  cerebral  artery  or  its  branches, 
softening  occurs  in  the  great  central  ganglia ;  if  the  branches  of  the 
basilar  are  obstructed  there  ensues  softening  of  the  pons  Varolii. 
In  cases  in  which  life  is  sufficiently  prolonged,  the  clot  within  the 
vessel  may  become  organized  or  may  degenerate  and  even  undergo 
calcareous  transformation.  The  artery  may  dwindle  and  be  con- 
verted into  a  fibrous  cord. 


Symptoms  and  Treatment  of  Chronic  Arteritis  {Atkercmia). 

In  the  senile  form  of  systemic  arteritis  medicinal  treatment  is  in 
many  cases  unnecessary  and  impossible.  Instances  must  be  known 
to  many  of  us  of  vigorous  people  of  both  sexes,  advanced  in  age,  who 
are  in  possession  of  seemingly  excellent  physical  health  and  unim- 
paired mental  powers,  yet  many  of  whom  have,  as  an  almost  neces- 
sity of  their  lengthened  life,  patehes  of  disease  in  their  arteries. 
Most  of  them  would  resent,  and  wisely  resent,  any  suggestion  that 
they  should  make  their  bodies  receptacles  for  drugs,  though  they 
might  listen  to  judicious  advice  concerning  the  means  to  be  adopted 
for  avoiding  disease  and  for  ministering  to  a  healthy  nutrition  by 
a  well-considered  dietary.  The  advent  of  acute  disease  or  some  dis- 
order of  function  may,  however,  bring  under  the  notice  of  the  physi- 
cian a  patient  who  is  found  on  examination  to  present  decisive  evi- 
dence of  atheroma  of  the  systemic  arteries.  I  would  suggest  that 
then  the  method  of  treatment  should  be  considered  after  the  observer 
has  made  an  investigation  which  has  resulted  in  placing  the  case  in 
one  of  the  following  groups :  I.  The  outline  of  the  heart  and  the  posi- 
tion of  the  apex  are  within  the  normal  limits ;  the  aorta  shows  no 
evidence  of  disease  and  the  heart  sounds  are  not  heard  to  deviate 
from  the  normal.  II.  Though  there  are  no  marked  physical  abnor- 
malities, there  are  signs  which  give  rise  to  a  suspicion  of  atheroma 
in  the  coronary  arteries  or  there  are  signs  of  organic  disease  of 
the  heart  or  its  valves,  m.  There  are  symi^toms  which  suggest 
atheroma  of  the  cerebral  arteries. 

In  Group  I. ,  signs  of  atheromatous  disease  are  found  in  the  sys- 
temic arteries.  The  apex  beat  of  the  heart  is  felt  in  its  normal  situ- 
ation or  slightly  to  the  right  of  this;  it  is  of  ordinary  force;  it  may 
not  be  detected  because  the  aerated  lung  covers  it,  but  plessimetric 
percussion  shows  that  the  heart  is  enlarged  neither  in  its  left  nor  in 
its  right  chambers. 

We  will  assume  that  a  patient  presenting  these  signs  has  come 
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r  our  notice  for  symptoms  of  indigestion,  for  some  disturbance 
of  the  action  of  the  heart,  or  for  a  paiufiil  affwtiou  referred  Ui  the 
ehe6t  in  the  near  neighborhood  of  the  heart.  Cei-tain  preliminary 
con&iderationR  coiue  before  uk.  It  has  l>een  the  teaching  of  some  that 
the  heart  of  aged  persons  is  necessarily  enlarged,  that  tlie  heart  is 
always  hyj^ertrophied  in  advanced  life.  This  ^as  a  conelnaiou 
forced  by  the  elaborate  series  of  weighings  of  Bizot  and  confirmed 
by  Clendinning  and  Peacock.  The  more  extensive  investigations  of 
Jlobert  Boyd,  having  their  basis  in  2,045  post-mortem  examina- 
tions made  at  the  St.  Marylebone  Infirmary,  showed  that  the  mean 
weight  of  the  heart  was  at  its  maximum  in  the  male  between  the 
a^^eA  of  70  and  80  and  in  the  female  between  50  and  70.  BetAveen 
I  the  ages  of  80  and  90  in  the  male  and  70  to  90  in  the  female 
this  maximum  mean  weight  l^ecame  notably  reduced.  Wilhelm 
MiiDer  in  1K83,  though  his  obHonations  were  in  a  smHlIer  number 
of  subjects  (433),  carried  his  investigations  out  with  such  minute 
precision  that  his  conclusions  are  of  much  value  and  serve  to  cor- 
rect some  erroneous  deductions.  His  figures  showed  the  relative 
liability  to  arteiitis  at  the  various  ages.  A\l)ile  in  the  subjects 
which  ho  examined  there  were  evidences  of  endarteritis  in  32  per 
cent,  of  tliose  between  31  and  40  years,  the  figures  for  those 
Ui^ween  61  and  70  were  95  per  cent.,  l)etweeu  71  and  80  02  per 
H|M*»  <^d  between  81  and  90  100  per  cent.  He  showed  that  the  in- 
M&npericiirdial  portion  of  the  gi*eat  arteries  progressively  increased 
in  weight  with  age,  no  doubt  concurrently  with  the  liability  to 
atheroma.  The  mean  weight  of  the  muscular  mass  of  the  heart 
was  at  its  maximum  between  the  ages  of  61  and  70  in  both  male 
and  female  suVtjocts — at  later  ages  there  was  much  reduction.  It  is 
incorrect*  therefore,  to  say  that  the  weight  of  the  heart  necessarily  in- 
crettseB  progressively  with  old  age.  No  doubt  with  the  tendency  to 
atbciromA  there  is  usually  a  tendency  to  hypertn>phy  of  the  heart,  but 
in  those  over  70  years  of  age  it  may  be  that  the  heart  shriulcs  and 
^Bitee.  As  of  the  average  so  of  the  individual.  I  am  sure  that  many 
PIniervers  have,  like  myself,  witnesseil  cHses  of  old  people  witli  woll- 
m&rked  atheroma  of  arteries  whose  hearts  have  presented  no  signs 
of  increase  above  the  normal  size ;  iu  some  they  have  seemed  decidedly 
below  the  normal. 

I       In  such  cases  a  careful  regulation  of  the  diet,  which  must  not  be  too 

'  restricted,  is  of  first  importance.     Alcohol  must  not  be  taken  except 

with  food ;  but  the  allowance  may  be  rather  hirger  than  in  younger 

subjects.     If  brandy  or  whiskey  be  taken,  the  maximum  per  day 

should  1m»  three  ounces,  and  of  this  quantity  one  ounce  should  be 

beaten  up  with  an  egg  and  hot  water  or  added  to  hot  milk  at 
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uight,  or  night  and  morning,  the  remainder  being  taken  well  diluted 
with  the  meals.  In  those  who  object  to  alcohol,  hot  water  or  hot 
water  with  milk  added  should  be  taken  with  the  meals.  If  claret  or 
similar  wine  be  taken,  this  should  be  in  quantities  not  greater  than 
two  claret  glasses  with  each  meal,  hot  water  being  sipx)ed  therewith. 
The  clothing  should  be  especially  light  and  warm,  the  underclothing 
woollen.  There  should  be  a  fair  amount  of  exercise  in  the  fresh  air — 
a  locality  being  chosen,  if  possible,  where,  without  extremes  of  tem- 
perature, there  are  warm  sun  and  blue  sky.  Dyspepsia  in  such  sub- 
jects is  best  treated  by  alkalies.  Acids  seldom  agree.  The  follow- 
ing prescription  may  be  cited  as  useful:  U  Potassii  bicarbonatis, 
Bodii  carbonatis,  aa  gr.  x. ;  ammonii  carbouatis,  gr.  iij. ;  bismuthi 
carbonatis,  gr.  x. ;  menthol,  gr.  i ;  in  a  powder  to  be  taken  stirred  in 
half  a  wineglassful  of  water  three  times  a  day  after  food.  Vichy  or 
Carlsbad  water  may  be  in  some  cases  administered  in  addition  or 
instead.  "The  senile  heart,'*  says  Dr.  G.  W.  Balfour,  "is  the  gouty 
heart."  The  dyspepsia  of  the  subjects  of  atheroma  is  a  gouty  dys- 
pepsia, at  any  rate  disturbances  like  those  associated  with  gout  are 
frequently  produced.  Any  tendency  to  constipation  should  be  rec- 
tified, but  strong  purgatives  acting  suddenly  and  x>owerfully  are  gen- 
erally to  be  deprecated.  The  choice  should  be  between  cascara  pre- 
parations, Gregory's  powder,  magnesia  mixture,  or  the  Hunyadi  or 
^sculap  waters. 

It  is  perhaps  most  importiint  to  advert  to  what  not  to  do.  I 
wotild  generally  deprecate  the  adminiHtration  of  tlie  salts  of  iron  and, 
as  a  working  rule,  digitalis  and  all  forms  of  cardiuc  tonics.  I  have 
often  known  the  senile  subject  of  atheroma  to  be  persuaded  by  ad- 
vertisements or  by  the  injudicious  advice  of  friends  to  take  a  course 
of  some  of  tlie  iron  preparations.  The  result  is  frecjueutly  disastrous. 
The  old  do  not  generally  suffer  from  want  of  luiemoglobin ;  they  get 
a  sufficient  daily  supply  from  the  meats  and  gravies  of  their  ordinary 
diet.  Lichtenstern  found  that  the  normal  pr<)i)ortion  of  hapmoglobin 
in  the  blood  was  always  increased  after  the  age  of  sixty.  If  an  aged 
subject  with  atheroma  presents  a  marked  anjemia,  malignant  dis- 
ease should  be  suspected,  or  renal  disease,  or  some  affection  at- 
tended with  loss  of  blootl.  The  iron  salts  tend  to  cause  or  to  increase 
the  muscular  contraction  of  the  arterial  walls.  Digitalis  has  a  de- 
cided effect  in  contracting  the  arterioles.  In  atheroma,  even  if  there 
be  no  association  with  the  generally  thickened  and  constricted  arte- 
ries, the  induction  of  a  contraction  whereby  tlie  arterial  blood-pres- 
sure is  raised  is  a  harmful  proceeding.  Persistence  with  the  treat- 
ment by  alkalies  with  occasional  additions,  for  a  few  days  together,  of 
the  iodides  will  often  do  much  good,  while  iron  and  digitalis  do  harm. 
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^^PTKs  a  digestive  aud  an  api>etiziug  tonic,  quinine  {fix,  i.  to  gr.  ij.) 
^mh  dilute  liydrobromic  iicid  ill  xx.  (in  some  cases  with  the  addition 
of  lienor  atrcchniie  ^\  v.),  administered  with  a  sufficiency  of  water 
Uuree  times  a  ilay,  often  does  much  j^ood,  and  the  hydrobTomic  acid 
does  not  fall  under  the  general  condemnation  of  acids.  Floating  on 
this  mixture  flavored  with  lemon,  cod-liver  oil  in  dosoH  of  two  to  four 
drachms  may  be  administered  in  cases  of  failing  nutrition.  Where 
cod-liver  oil  is  not  well  tolerateil  by  the  st»tuiach»  1  have  seen  excel- 
lent resolta  follow  it^  administration  as  a  nutritive  enema.  The  plan 
1  have  long  adopted  is  this:  A  wide-mouthed  glass  bottle  with  a 
capacity  of  alM)ut  six  ounces  is  procured.  Into  this  is  broken  one 
egg;  four  tablenpoonsful  of  hot  milk  and  two  t^iblespoonfuls  of  cod- 
liver  oil  are  added,  aud  all  are  shaken  together  to  form  an  emulsion 
which  is  to  be  slowly  administered  i>er  rectum— the  supply  tulje  of 
the  indiji-mbber  enema  syringe  is  to  be  inserted  through  the  wide 
mouth  of  the  liottle  so  that  the  emulsion  is  administered  from  the 
bottle  itself.  The  patient  should  remain  very  quietly  recumbent 
aflerwatdB  bo  that,  if  p(^sible.  all  may  be  absorbed.  Such  enema 
may  lie  given  night  and  morning,  and  more  frequently  if  required. 
An  advantage  of  this  plan,  besides  that  of  being  the  most  efficiently 
nutritive  enema  I  know,  is  that  it  keejie  the  rectum  free  from  all  irri- 
tating matter,  and,  though  it  may  be  retained  for  hours,  it  prevent* 
constipation.  This  metho<l  of  treatment  by  no  means  precludes  exer- 
dae.  After  cjuiescence  for  half  an  hour  or  one  hour,  the  unal)8orlv»d 
part  of  the  enema  is  retained,  the  bowel  l>eing  |>erfectly  ttderant  of  it. 
A  patient,  male  or  female,  with  atheromatous  arteries  may  con- 
Boli  a  physician  for  some  dtnturfxtttcf  (*/  the  <u*tum  of  fhe  hmrt. 
There  may  lie  jjalpitations  or  pn>tracted  undue  rai>idity  of  the  heArt's 
pulsations*  or  irregularities  of  its  actiim  or  abnormal  slowness. 
Such  symptoms  are  regartled  with  much  <lread  by  the  patient.  They 
apl>eal  very  strongly  to  his  ni»i)rehension,  and  implant  within  him  a 
not  nnrejiaonahle  fear  that  there  is  a  condition  of  serious  disease  of 
the  heart  which  may  prove  fatal  iu  the  near  future.  They  are  cause* 
of  frequent  alarm  and  nn  abiding  sense  of  insecurity.  As  t<i  the  real 
ftignificance  of  these  symptoms  there  are  differences  of  opinion  even 
among  skilled  observers.  Aoconling  to  a  physician  who  Rjieaks  with 
high  antluirily,  palpitations,  raydd  action,  intermissions,  and  irregu- 
laritieH  <xxMirring  in  an  old  person  always  indicat4«  debility  i»f  the 
muscle  of  the  heart— a  debility  which,  left  to  itae.lf  sooner  or  later 
leoda  to  dilatation  of  the  heart-chainl>er9.  with  all  the  serious  conad- 
qnenced  which  flow  from  this  condition.  "     Some  other  physiciana 

P  nre  more  inclined  to  accept  the  view  that  a  disturlianee  of  the 
nervotu  tuechauuim  of  the  heart  haa  a  considerable  share  in  the  pn>- 
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duction  of  the  j^Lenomena,  but  opinion  is  not  formed  as  to  the  rela- 
tive share  of  the  nervous  and  muscular  elements  in  the  production  of 
the  phenomena.  From  the  study  of  a  considerable  number  of  cases  '* 
I  have  been  led  to  the  conclusion  that  the  disordered  conditions  of 
the  cardiac  rhythm,  whether  in  the  sense  of  abnormal  rapidity  (tachy- 
cardia), irregularity  (arhythmia),  or  unusual  retardation  (brady- 
cardia) are  essentially  due  to  disturbance  of  the  nervous  mechanism 
of  the  heart  and  cannot  be  taken  as  practical  criteria  of  any  affection 
of  the  myocardium.  It  is  true  that  the  chambers  of  the  heart  may 
suffer — in  a  minority  of  cases  they  become  dilated— but  this  change 
is  in  the  position  of  a  consequence,  not  of  a  cause.  The  dangers  of 
the  symptoms  consist  partly  in  this  dilatation  and  partly  because  the 
various  disorders  mentioned  may  be  engrafted  upon  a  heart  already 
affected  by  organic  disease.  The  causes  of  i)alpitations  and  of  inter- 
mission and  irregularity  of  the  heart's  action  are  often  reflex,  the 
most  common  being  an  error  of  diet.  The  omission  from  the  daily 
dietary  of  tea  in  some  cases,  potatoes  and  sugar  in  others  (PL  II., 
Fig.  1),  has  served  to  abolish  the  distressing  symptoms.  In  many 
there  is  a  more  persistent  condition  of  disturbance  iu  those  portions 
of  the  nervous  system — the  roots  of  the  vagus,  the  medulla  oblongata, 
the  cervical  part  of  the  spinal  cord,  the  vagi  and  the  sympathetic 
nerve-fllaments  and  ganglia — which  have  to  do  with  the  normal  car- 
diac reflex.  In  some  cases  the  initiatory  causes  can  be  traced  to  a 
distinct  shock,  mental  or  physical — in  these  not  infreciueutly  the 
usual  signs  of  Graves'  disease  are  also  concurrently  induced.  I  have 
found  extreme  irregularity  of  the  heart  associated  with  a  considerable 
number  of  cases  of  Graves'  disease,  though  the  I'apid  heart  occurs  in 
the  majority.  In  other  cases  the  instal)ility  of  the  portions  of  the 
nen-ous  system  mentioned  can  be  tra<*ed  as  the  cftoct  oi  an  acute  dis- 
ease, especially  iufluenza  (PL  IT,,  Fig.  5).  The  morbid  affection  of 
the  nerve  elements  alone  suflicos  tf)  bring  about  the  rapid  heart,  the 
irregxilar  heart,  or  the  slow  heart  for  i>rotractcd  periods;  it  also  in- 
duces an  "irritable  weakness"  whereby  reflex  causes — e.(j.,  such  as 
bring  about  dyspejjsia — provoke  and  increase  the  symptoms.  Ab- 
normal acceleration  of  the  heart's  action  may  occur  at  almost  any  age ; 
it  probably  affects  the  old  less  frocjuontly  than  young  adults.  At  all 
ages  dilatation  of  the  heart  may  follow  but  does  not  precede  the 
tachycardia  unless  due  to  pre-existing  causes,  and  such  dilatati(m  is 
not  observed  in  the  majority  of  cases.  A  patient  having  atheroma- 
tous arteries  who  complains  of  [)alpitations,  there  lieiug  no  eAidence 
of  coexistent  heart  disease,  shoxild  be  treated  by  (1)  a  careful  regu- 
lation of  the  diet;  (2)  the  administration  of  alkaline  medicines  on 
the  lines  already  indicated ;   (3)  the  adoption  of  means  to  calm  the 
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I   N*n,  Agci  M  V«ar«.    Irregutuity  aod  Interuilttenoe.    Aft^r  oniiailon  of  potatow  iukI  HU^r 
from  the  diet  for  fourteen  duyg,  no  irrr^lArity  whalerer  wan  ubain-ved. 


1  Xao.  Aipnl « t  Wan*,  wltb  AlheromAtonfl  Art^rfm.    IrresuUrity  ohaervnd  forfour  ftmm.    Vefy 

little  Miitijvctivu  discomforts 


S.  Man.  AiEfHi  74  Y«wrf>.  Sufr»*rin)f  with  Tinniru*.  Aiiriiim  Hml  Autlltnry  V4*rlig^>. 


1  WomAi,  Ac*^l  '■■'i  Vt-ar*.  Siifft'rlnc  trith  Tinnitus  Aiiriuni  anii   Audltorr  VHrtid".     Inv^Uritjr 
otaerved  durtnff  m  period  oX  more  tluui  tbree  jean.    No  heAit  «ymptun)K 


&  Itaa,  A^edn  Years,  Oouty     Irrvj^ilarlty  obeerrvd  wreo  moolhi  aflpr  an  attack  of  lollueota- 
r&tleat  iinoonadoai  of  thelmpUarily. 


^JkTE  II.— SphYQMOORAMS  ShOWINO  IflREQULARITIES  IN  THE  SENILE  HEART  tN  CASES  IN 
WHICH  THERE  WAS  NO  EVIDENCE  OF  HEART  DISEASE  ANO  UTTLE  OR  NO  HEART 
DiaCMFOHT. 
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aen'ous  system.     The  patient  slioukl  have  his  or  her  attentioD  di- 
rected away  from  the  heart;    it  should  be  explained  that  it  u  Uk 
digestiou  that  is  chietly  at  fault.     luHumuia  ia  a  frec|uent  aisM<wiAticii 
and  mu8t  Ije  treated.    The  bromides,  especially  the  bromide  of  «» 
dium  in  20-^rain  doses,  one  dose  taken  in  the  eveuing  and  a  seooDil  on 
going  to  l>€d,  are  often  offectu;il.     To  supplement  or  reinforce  tbwe, 
chlnralamid  in  20  or  30  grain  doses  in  cachets  or  dissolved  by  tritu- 
rating with  a  little  wpirit,  some  syrup  of  orange  or  nf  lemon  Uing 
subsetjuontly  added^  may  be  employed  with  advantage  and  witLout 
fear  of  any  ill  conseiiuences.     Chloralose,  in  doses  of  from  2  to  8 
grains  administered  in  eachets*  is  said  to  be  even  better  than  chlonl> 
amid.     In  some  cases  morphine  is  a  necessity,  the  less  i>owerful  hjih 
notice  failing  to  produce  sleep.     From  a  quarter  to  half  a  grain  ol 
the  acetate,  hydrobromate,  hydrochlorate,  or  meconate  of  inoqihixM 
may  be  given  at  night,  but  not  every  night.     Care  must  be  taken  Last 
it  lock  np  the  secretions  (so  au  aperient  should  be  administered  m 
tlie  morning),  and  lest,  by  too  frequent  employment,  the  marphiM 
habit  be  eugendereil. 

The  treatment  of  the  more  persistently  rapid  heart  in  the  subjects 
of  arterial  atheroma  presents  greater  difficulties.  I  have  never  teeo 
digitalis  do  good  in  these  cases.  Belladonna,  in  IC^minim  doMi  ol 
the  tincture  or  j-grain  doses  of  the  extract  three  times  a  day,  is  in 
some  degree  useful,  but  it  is  apt  to  produce  uncomfortable  dryness  of 
the  throat  and  some  other  of  its  un]jleasant  efTec-ts.  It  shuohl  be 
given  for  certain  periods  with  corresponding  intenals.  When  thertt 
is  much  mental  ex<-iteiuent  the  hydrobromate  of  h^  (»sciue  in  dose^  of 
li^ff  to  liu  grain,  administered  8ul>cutaneously,  produces  womlerful 
calm,  but  the  injection  should  not  be  repeated  within  twenty-foor 
hours.  Hyoscyamine  {^q  grain)  may  l>e  used  in  like  manner.  It 
must  be  remembered  that  the  heart-beats  may  be  persistently,  for 
long  periods,  over  100  per  minute  and  yet  the  patient  be  free  fnim  all 
uncomfortable  symj>toms.  In  the^e  cases  the  enforcement  ol  abso- 
lute rest  often  does  mon;  harm  than  good.  Some  not  irksome  occu- 
pation is  advihtable.  I  have  found  in  cases  nf  tficbycardia  that  the 
use  of  a  weak  continuous  galvanic  current  from  the  nA{»e  of  the 
to  the  region  of  the  vagus  in  front  of  the  neck  for  six  to  ten 
three  times  a  day  is  followed  after  some  months  by  a  notable  decreasa 
of  the  pulse  rate,  and  in  some  instances  by  a  complete  reatoratioa  to 
the  normal. 

The  heart  may  be  very  notably  irregular  in  its  action  in  gootjr, 
atheromatous  subjects^  and  yet  the  patient  may  be  entirely  onioao- 
scions  of  the  irregularity.  Intermission  of  the  beats  may  be  eri* 
denced  for  years,  whenever  the  physician  has  an  oppoiiauity  of  ol>> 
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in|5  the  cnihg,  and  vet  the  patient  may  seom  none  the  worse.  I 
found  the  moHt  extreme  forms  of  irregularity  in  some  putients 
who  were  quite  unconscious  that  there  was  auythiuK  wrong  with  tlio 
mechanism  of  their  hearts.  It  is  in  my  opinion  of  the  greatest  im- 
{Kirtance  that  the  physician  who  observes  such  irregularity  should 
refrain  from  giving  the  patient  the  least  indication  that  any  abnormal 
action  existe.  Once  the  patient's  attention  is  directed  to  the  tumult, 
Le  wiU  l)e  ilistressed  by  it  and  will  be  too  famiuently  feeling  his  pulse, 
putting  his  hand  over  the  prwcordium,  and  attending  exjiectantly  for 
the  sensation  «»f  throbbing.  In  the  section  of  cases  I  am  considering, 
I  do  not  believe  that  the  irregularity  appreciably  increases  the  grav- 
ity nf  the  prt>gno8is.  The  case  is  to  be  treated  chiefly  by  dietetic 
rolea  and  the  general  plan  laid  down  for  the  management  of  cases  of 
tachycanlia.  In  some  cases  colchicum  is  of  use.  Dr.  G.  W.  Balfour 
says ;  **  Throughout  the  literature  of  cardiac  disease  there  are  recorded 
Diauy  ctuwn  of  exti'eme  and  distressing  irregularity  of  the  heart  at 
once  relievetl  by  a  fit  of  the  gout;  all  of  these  would  no  doubt  Lave 
been  curotl  just  as  well  and  us  sjteedily  by  tlie  use  of  colchicum." 

I  have  found  a  very  marked  assot-iation  of  irregularity  r»f  the  heart 
with  morbid  conditions  of  the  naso-pharyngeal  pjissages  and  with 
disturbances  of  hearing.  I  have  found  it  in  many  cases  of  tinnitus 
auriuni  and  audit<^ry  vertigo  (PL  II.,  FigH,  3  and  4),  and  Imve  known 
complete  cure  to  follow  the  removal  of  a  gr<iwth  from  the  middle  tur- 
binate Ixme  and  great  impn)vement,  if  not  cure,  when  local  treatment 
for  the  na8<>pharyn(j;eal  mucous  membrane  ha.s  Item  adopted. 

The  slow  pulse  ^infrequent  pulse— bradyc4irdiai  in  the  subject  of 
arterial  ntlieroma  is  often,  though  by  no  means  invariably,  a  grave 
sign.  It  is  a  more  dangerous  symptom  than  the  irregular  pulse  and 
than  the  rapid  pulse  except  in  its  extreme  forms.  A  pulse  at  the 
rate  of  (iO  and  leas  is  not  very  common;  a  jiulse  of  40  is  rare,  al- 
though such  may  coexist  with  perfect  hejilth.  It  may  l>e  taken  as  a 
rule  tliiit  a  ]>ulse  of  40  indicates  a  condition  of  some  gravity ;  it  is  in 
some  ciises  asstxMated  either  nith  degeneration  of  tlio  muscle  of  the 
heart  or  with  an  atheromatous  lesion  (tf  the  aortji.  It  has  been 
Uiought  to  l>e  pathognomonic  of  fatty  degeneration  of  tlie  heart,  but 
this  is  by  no  means  proven;  in  such  cases  tlie  pulse  may  Ife  very 
rapid,  and  ninning  until  the  moment  of  death.  Broadlwut  sjtys  that 
the  infrequent  pulse  is  far  more  commonly  absent  than  present  even 
ID  advanceil  stages  of  fatty  change  in  the  heart.  Tlio  very  ali»w  jmlse 
IB  chiefly  maiufest»*il  in  those  cases  of  fatty  de^^eneration  of  ihe  heart 
which  an>  due  to  obstrut^tion  fuHually  from  atheroma)  of  theconinary 
arteries.     Baaingarteu  has  seen  it  as  low  as  1*2  i>er  minute  in  such  a 
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SlowDcss  of  the  pnlse  ia  iu  very  close  reiatioii  with  some 
of  the  uei-vouH  Hysteiii.     It  iu  tlistiuctly  aaeociuted  with  epilejiev,  i>< 
pecially  with  the  slight  forms  { petit  mal). 

In  observing  a  case  mnnifestiug  bradycHTtliA,  not  only  Hhould  ttrn 
pulse  be  carefully  couuted  at  the  wrist  but  the  heart's  pulsatioatt,  as 
beard  by  the  stethoscope,  should  also  l»e  count^xl.      In  some  caiwiBit 
will  be  found  that  the  heart's  contractions  are  jnst  double  the  num- 
ber of  radial  puLnes,  every  alternate  ventricular  systole  failing  to  pro- 
duce a  wave  that  can  be  felt  iu  the  artery.     In  other  instaucM  tbe 
rates  may  not  corresijond,  the  heart  luauifestiuK  some  irregolarity. 
Tripier  considere<l  that  the  slow  pulse  of  ejiilejmy  waa  always  »^ 
tended  by  some  deviation  from  the  norma!  re^-ular  cardiac  rhythm, 
aud  conversely  that  there  was  no  deviation  of  the  cardiac  rhythm  in 
the  sense  of  abnormal  ]nfre<piency  (unless  in  those  to  whom  digitalifl 
had  been  administered)  without  epile])sy.     The  first  of  these  propo- 
sitions, though  it  expresseji  tlie  general  rule,  is  not  without  exct{> 
tion;   the  second  is  disproved  by  many  instauces  which  I  have  ob- 
served.    In  a  senile  subject  who  has  a  slow  pulse,  careful  inqoirr 
should  be   made  as  to   whether  there   are  any   mauifentAijooji  of 
epilepsy,  however  slight.     It  may  l»e  a  <iuestion  whetlier  or  no  th» 
epilepsy  is  the  direct  result  of  tlie  disorder  of  the  heart  whereby  tlie 
circulation  within  the  brain  is  greatly  modified.     It  ap[)earH  rnati 
prol>able  from  the  evidence  that  both  the  epilepsy  and  the  di.sturluuiop 
of  the  cardiac  rhythm  are  due  t<i  a  common  cause,  viz.,  a  morbid  imo- 
dition  in  certain  parts  of  the  central  uenous  system.     In  a  man,  atH 
fifty-four,  with  dial^etes  mellitus,  observed  during  a  i>eriod  of  two 
years,  I  have  found  a  pulse  of  24  rising  to,  but  never  surpaaaini^,  35. 
In  seven  cases  I  have  observed  the  slow  pulse  after  influeuxa.     In  the 
case  of  a  man  aged  forty-six,  au  agricultural  la1x>rer,  who  had  dpw* 
suffered  from  any  illness  exept  iutiuenza  (which  laid  him  up  for  a 
month  the  year  Iwfore  he  came  under  ray  ol>servation)  the  pulae^nit* 
was  as  low  as  19  and  never  rose  alwve  33.     There  were  attacks  of  f»!ot- 
ness  with  epileptoid  signs  [petit  wttt).    The  patient  greatly  improved 
but  died  suddenly  after  having  loft  the  hospital.     In  another  mtc. 
aged  seventy-five,  observed  three  mouths  after  an  attack  of  infiuenza, 
the  ptilse-rate  waa  36.     In  some  cases  the  bradycardia  occurring 
influenza  was  periodic  or  paroxysmal.     In  a  man,  aged  fifty naix,  wl 
habitual  pulse  was  about  72, 1  found  that  a  few  weeks  after  an 
of  influenza,  eoiucidently  with  severe  epigastric  pain  occurring 
afternoon  for  a  week  and  lasting  for  three  or  four  hours,  the  pnlae-ratc 
became  reduced  to  48;  afterward  when  the  pain  was  relieved  the 
rose  to  92  per  minute.     In  another  case  of  a  man  aged   tify-two 
pulse  of  72  became  reduced  to  o2  during  the  periodic  attacks  of  alxloni- 
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Uil  pain,  subsoqueutly  risiu^  to  88.  In  a  tLinl  a  tiu-li.vMinlR-  piilBe  of 
VIO  liecnme  slowed  to  54,  ami  in  a  fourth  ou©  of  120  beeaino  abucir- 
■aallv  ftlow  at  ni^ht.  The  evuleuoe  Heems  to  me  to  show  witLout  ilonbt 
Ihai  the  poi^ou  of  iuHueuza  can  induce  abuoiiual  acceleriitioii,  iri*e((u- 
Ijurity ,  or  abnormal  retardation  of  the  heart's  pulsations  bv  its  iuMueueo 
li|H»n  the  nen'e  inecluiuism  of  the  oiirdiiif  reflex.  An  extreme  retarda- 
tion of  the  pulse-rate  ako  oocurM  stunetimeH  after  diphtheria,  evidently 
in  atttioeiatiou  with  diphtheritic  paralysin  and  most  probably  due  to 
changeA  in  the  nen^es  or  nerve-ceutrew.     Bradycardia  may  also  oeeur 

[after  other  forms  of  iufeotions  diRease,  though  by  no  means  in  enoh 

[pronounced  forms  as  in  iufluenza  and  diphtheria;  nsuidly  the  sym|>- 
tom  disajijienrs  after  a  few  davH  or  in  a  few  weeks.     I  have  observed  a 

Ipulae  of  40  j>er  minute  in  a  woman  a^ed  tifty-aix  after  acute  brouehittB. 

iTbe  heart  had  b<.*gun  to  fail  and  oedema  of  the  legs  and  of  the  lungs 

kw  commencing. 

^^  fnjiinrj*  nf  the  (Tndtni  lyrrtelntr^  especially  fractures,   have  been 

|fre«iuently  found  to  be  follow6<l  by  slow  }>nlse.  Ol»«enationR  sliow- 
iug  Uiishave  bt^en  recnrded  by  Ciurlt,  Charcot.  Jrmatlian  Hutchinson, 
Koeenthal,  and  others.  In  a  case  recorded  by  Holl>erton,  a  man, 
aged  sixty-four,  injured  the  cenical  part  of  the  spine  by  on  accident 
in  tlie  liunting  field.  Tw<i  Neai-w  afterward  the  pulse  was  found  to  bo 
only  20.  During  the  epileiitie  fits  which  now  occurred,  it  sometimes 
dropped  to  8  or  even  7  A  per  minute.  He  died  in  one  of  these  attacks, 
and  at  the  post-mortem  examination  it  was  found  that  the  medulla 
oblongata  and  the  upper  region  of  tl»e  sjiiual  cord  had  been  com- 
pressed, owing  to  intlammatory  thickenings  about  the  first  and  second 
oenical  vert«^brie  evidently  the  result  of  the  original  injury.  One  of 
the  rurtst  remarkable  instances  of  slow  heart  tliat  I  have  ever  wit- 
neased  was  in  the  ame  of  a  man,  aged  forty -five,  whose  pulse-rate  was 
38  to  'W*  but  irregular,  some  of  tlie  pauses  l>eing  so  protracted  that  it 
seemiHl  as  if  the  pulse  would  never  return.  These  long  pauses  last4:Hl 
five  seconds  and  were  followed  by  gronjis  of  three  (on  some  occasions 
Iwo)  pulsati<ins.  The  pause,  during  which  the  heart  was  absolutely 
atill.  WHS  uearly  twice  the  duration  c»f  the  gi-ou]*  of  three  systoles. 
Alter  some  olisen'ation  of  the  case  a  diagnosis  was  made  of  aneu- 
rysm of  the  aorta,  After  death  a  dilatation  of  the  descending  aorta 
waa  found  and  l>oth  the  vagi  nerves  were  implicated  in  a  cancerous 
It  was  evident  that  direct  irritation  of  the  vagi  was  ocoa8ioiie<l 
the  malignant  growth. 
Fri>in  tht-se  dat^i  it  seems  probal>le  that  the  abnormal  retardation 
of  the  heart's  pulsations  is  easeutially  due  to  c^iuses  ])rimarily  affect- 
ing the  nen'otis  system,  that  tht^se  lesions  are  chiefly  in  the  uieduUa 
«>bloQgata,  about  the  roots  of  the  vagus  and  in  the  upper  part  of  the 
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spinal  Gord ;  bat  there  may  be  sncb  involvements  of  the  vagos  itself  or 
the  ganglia  of  which  its  fibres  are  components  that  reflex  effects  are 
produced  upon  the  cardiac  nerve-centres.  The  immediate  expression 
of  such  disturbances,  whether  direct  or  reflex,  is  an  irritation  of  the 
vagas  or  a  state  in  which  its  action  is  relatively  in  the  ascendant,  so 
that  its  controlling  power  over  the  heart  is  abnormally  manifested.  It 
is  an  unsolved  question  whether  in  the  cases  where  there  is  actual  athe-' 
roma  of  the  coronary  arteries  in  cases  of  bradycardia,  the  cause  of  the 
symptom  is  a  reflex  transmitted  from  the  diseased  area  of  the  vessel 
to  the  nerve  centres,  or  whether  there  is  an  undetermined  coexistent 
central  affection.  At  any  rate  it  seems  most  probable  that  the  dila- 
tation of  the  heart-chambers  and  the  degeneration  of  the  muscular 
elements  in  the  cases  in  which  no  coronary  atheroma  exists  are  sec- 
ondary to  the  nervous  implications. 

It  must  not  be  concluded  that  all  cases  of  senile  bradycardia  are  of 
dangerous  import,  though  those  which  are  attended  with  cerebral 
disturbances  or  with  concurrent  organic  affections  of  the  heart  un- 
doubtedly are  so.  I  have  observed  in  an  apparently  healthy  old  man 
of  seventy-eight,  who  had  some  gouty  tophi  in  the  right  ear  and 
whose  right  radial  artery  presented  undoubted  signs  of  atheroma,  a 
pulse  of  36  to  40.  It  had  previously  varied  between  28  and  32. 
There  were  no  abnormal  signs  to  be  found  on  examining  the  heart, 
and  two  years  after  my  first  observation  it  was  reported  to  me  that 
the  old  man  was  in  good  health.  The  slow  pulse  may  be  hereditary, 
I  have  observed  a  pulse  of  44  to  48  in  a  generally  healthy  lad  of  eigh- 
teen whose  father  was  said  to  have  been  the  subject  of  slow  heart. 

In  regard  to  the  treatment  of  cases  manifesting  Blowness  of  the 
pulse,  if  there  be  no  concurring  morbid  signs,  cerebral  or  cardiac, 
caution  should  be  given  against  physical  overstrain  and  excess  of 
every  kind,  but  medicines  may  be  entirely  unnecessary.  The  ther- 
apy of  those  cases  in  which  there  are  such  concurrent  morbid  signs  is 
not  very  satisfactory.  The  treatment  for  dyspepsia  and  for  the  gouty 
condition  may  be  put  in  force.  The  only  drug  which  has  any  effect 
in  increasing  the  heart-rate  in  my  opinion  is  lielladonna  in  doses  of 
10  minims  of  the  tincture  or  half  a  grain  of  the  extract  three  times  a 
day,  interrupted  at  intervals  of  four  to  seven  days  and  whenever  dry- 
ness of  the  throat  is  complained  of.  Atropine  is  well  known  to  antag- 
onize the  inhibiting  power  of  the  vagus  on  the  lieaii  in  the  dog  and 
the  rabbit,  though  the  drug  has  far  more  effect  in  the  former  animal 
than  in  the  latter.  Yon  Bezold  has  found  that  in  man  it  can  mark- 
edly increase  the  rate  of  the  heart's  pulsations.  Stimulating  lini- 
ments rubbed  in  over  the  spine  or  counter-irritations  in  the  form  of 
sinapisms  have,  I  think,  some  influence  for  good  in  the  treatment  of 
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ycanlia.  I  have  seeu  an  increnae  of  the  rate  of  the  pulse  follow 
a^stezoatii!  galvauization  of  the  spinal  cord*  one  pole  being  placed 
just  below  the  occiput  and  the  other  in  the  lower  dorsal  region. 

I  will  now  assume  that  the  patient  who  shows  some  signs  of  athe- 
roma of  the  systemic  arteries  complains  of  pain  ai  the  heart.  Pain 
nkithin  or  near  the  pnL'cordial  region  may  accompany  any  of  the  dis- 
orders of  the  henrt-rliythm  that  we  have  con8idere<i,  but  it  may  lie 
mAoifefited^'  »t.  The  first  practical  question  is:  Is  it  of  dangerous 
iroiiort  or  no?  The  note  of  danger  is  soundr^d  if  it  has  the  character 
of  angina  i>ectoris.  In  a  very  considerable  number  <»f  cases  the  oc- 
currence of  angina  pectoris  is  the  signal  that  there  is  atheromatous 
disease  of  the  coix)nary  arteries.  It  is  not  so  in  all,  for  there  may  lie 
angiiia  {lectoris  without  coronary  blocking,  and  conversely  disease  of 
tlbe  coronary  arteries  without  angina.  AVe  shall  t4:iuch  upon  this 
pKiint  later  on  in  our  review  of  the  subject  of  arteriosclerosis.  Our 
present  purpose  is  to  det*^rmine  whether  the  painful  symptoms  which 
our  patient  presents  should  retain  him  in  the  group  we  are  now  con- 
sidering, or  whether  they  should  relegate  him  to  (Iroup  II.  of  ca^to 
whicli  we  believe  to  present  disease  of  the  coronary  arteries. 

The  majority  of  cases  of  pain  at  the  heart  are  not  examples  of 
tme  an^'ina  fiectoris.  The  pain  in  the  senile  subject  of  atheroma 
whose  corouftries  are  not  diseased  is  usually  the  concomitant  of  dys- 
pepsia.    There  is  gastralgia  or  cardialgia.     The  sejtt  of  pain  is  espe- 

ly  the  epigastrium.  The  differontini  diagnosis  is  to  be  made  by 
'consideration  of  the  associations — flatulence,  weight  at  the  ei>iga8- 
trium,  acidity — these  symptoms  being  interchangeable;  thus  a  pa- 
tient of  Ewald's  describetl  himself  as  being  **8ometimea  a  vinegar 
factory  and  sometimes  a  gasworks."  Neuralgia  may  atfect  the  inter- 
ooetal  nerves.  In  such  cases  tltere  are  usually  local  foci  of  intensity 
of  the  f)ain  and  tender  points  about  the  sternum,  the  vertebra',  and 
tlie  mid-Jkxilla.  In  pleurodynia,  which  is  probably  an  afl^ectiou  of  tlie 
pleural  nerves,  there  is  no  such  localization.  In  her])e8  zoster  some 
may  be  manifested  before  the  ajipearanco  of  the  eruption  as  well 

for  considerable  periods  afterwards.  Neuralgia  in  the  heart  rei;ioD 
nay  occur  from  neuritis  in  the  subjects  of  gout  or  of  dial>etes. 

In  setjuenoe  to  influenza  there  may  be  severe  and  intense  pain. 
simulating  angina  pect<:»ri8,  referred  to  the  area  occuyiied  by  the  heart 
and  aorta  or  to  the  sternum.  In  most  of  the  cases  I  have  oViserved 
the  constant,  as  distinguished  from  the  paroxysmal,  pain  has  been  of 
a  dull  aching  character,  but  subject  to  exacerbations.  The  paraster- 
nal pain  was  exceptionally  as  of  a  knife  cutting;  in  a  small  minority 
a  ti^ndcr  six»t  was  found  close  to  the  sternal  Ixmler.  The  pain  ex- 
teikled  down  the  left  arm  in  throe  instances,  in  one  of  these  the  dis- 
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torbed  sensation  being  desozibed  as  a  deadnesH ;  in  another  case  it 
was  seyeiely  felt  in  the  back.  In  many  instances  the  suffering  waa 
so  precisely  felt  in  relation  with  the  heart  that  {he  patients  coold  not 
be  oonyinced  that  there  was  no  organic  disease.  The  pulsations  were 
accompanied  by  pain  and  by  most  uncomfortable  sensations,  though 
the  rhythm  was  normal  and  tranquil,  and  the  heart  sounds  well  pro- 
nounced and  in  their  due  relations  one  to  the  other.  In  certain  of 
the  oases  manifesting  paroxysmal  pain  the  symptoms  closely  ap- 
proached those  of  angina  pectoris.  In  one,  five  months  after  influ- 
enza, there  occurred  attacks  of  intense  prsecordial  pain  as  of  a  "  grip" 
or  "screw,"  which  in  a  moment  caused  the  patient  to  fall  prostrate 
and  for  a  brief  period  completely  unconscious.  In  another  case  at- 
tacks of  intense  pain  localized  in  the  second  left  intercostal  space — 
where  was  a  tender  spot — were  initiated  by  slight  exertion.  In  a 
third,  paroxysms  of  pain  at  the  heart,  of  much  less  severity  than 
those  in  the  former  instances,  had  occurred  at  intervals  ever  since  an 
attack  of  influenza,  and  in  these  seizures  the  patient  had  the  feeling 
of  •  impending  death.  Such  feeling  was  graphically  described  by 
another  patient  "  as  if  his  heart  were  a  pendulum  suddenly  stopped  at 
one  swing."  In  several  cases  there  was  loss  of  consciousness.  Buch 
severe  symptoms  can  occur  after  influenza  at  any  age,  but  they  are  of 
more  serious  import  in  the  senile  subjects  of  arterial  atheroma. 

In  regard  to  the  pathology  of  cases  of  pain  at  the  heart  which  are 
not  of  the  nature  of  angina  pectoris,  we  can  roughly  group  them  in 
the  class  of  neuralgias.  In  cases  of  dy8pei)sia,  especially  gouty  dys- 
pepsia, we  may  consider  them  as  reflexes  from  irritation  of  the  gas- 
tric mucous  membrane.  I  have  observed  distinct  deposits  of  urates 
among  the  gastric  tubules  in  a  case  of  gastric  catarrh.  It  would 
seem  to  me  most  probable  that  in  many  other  cases  the  morbid  con- 
dition of  the  finer  nerve  branches  may  be  in  the  pericardium,  the 
pleura,  or  the  ganglia  in  the  neighborliood  of  the  hcai-t  itself.  After 
influenza  there  is  sufficient  evidence  to  show  the  x>robability  that 
there  may  be  a  distinct  neuritis  in  these  situations,  and  neuritis  may 
occur  with  gout  or  diabetes.  In  cases  of  acute  aortitis,  which  we 
have  already  considered,  it  is  in  the  highest  degree  probable  that  the 
symptoms  of  suffering  are  due  to  the  involvement  of  the  disease  of 
the  nerves  and  ganglia  which  are  in  such  close  contact  with  the  wall 
of  the  great  artery. 

In  regard  to  the  therapeutics  of  such  cases,  the  minor  forms  may 
soon  yield  to  the  treatment  advocated  for  dyspepsia  in  the  subjects 
of  gout,  or  to  mild  local  counter-irritation  by  sinapisms  or  frio- 
tion  with  liniments  or  ointments  containing  opium,  belladonna,  aco- 
nite, or  menthol.    As  agents  administered  internally  for  the  relief  of 
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I  think  that  the  milder  aDaltj;e8icB,  phenacetin  or  antipyriu, 
sfaoald  be  tried  before  opium  is  bud  rerourse  to. 

Ilk  the  more  severe  forms,  with  rest  and  local  counter-irritation, 
the  b,vpodermio  injection  of  morphine  hvdrochlorate,  gr.  \  to  A,  is 
often  necessary  for  relief.  Diffusible  stimulants  (ether,  ammonia, 
Talerian,  sumbul,  or  musk)  should  l)t^  administered  at  the  time  of  e-ach 
injection.  In  many  cases  I  have  found  ([uiuine  in  .5-grain  doses. 
dissolved  with  20  minims  of  dilute  hydrobromic  acid  in  an  ounce  o{ 
wat^r.  administered  every  four  hours,  relieve  the  pain  and  improve 
the  condition,  the  actinu  being  better  than  that  of  opiates.  The  con- 
tinuous galvanic  current  from  the  spine  to  the  seat  of  pain  has  also 
been  very  useful. 

We  will  now  consider — the  former  questions  being  eliminated — 
whether  the  patient  is  to  be  placed  in  Group  III.,  in  which  are  cases 
of  afhrromn  of  llif  iwottart/ (trier ii'jt.  The  criteria  on  whicli  we  de- 
pend for  assigning  the  case  to  this  group  are,  (a)  the  painful  signs  of 
angina  pectoris  with  the  manifestation  of  general  thickening  of  the 
arteries  and  abnormal  tension  of  blood  within  them ;  (6)  the  occur- 
rence of  dyspnoea  on  exertion  and  the  other  symptoms  which  we 
have  already  considered  as  indicating  obstruction  to  the  due  arte- 
rial blood  supply  to  the  heart.  TLe  chief  points  on  which  the  ob- 
server should  rely  as  indicating  an  attack  of  true  amjina  pectoris  are 
the  following:  1.  The  principal  seat  of  pain  is  the  middle  or  lower 
part  of  the  sternum,  somewhat  to  the  left;  it  may  extend  to  tlie  axilla 
And  the  back,  or  may  n^liate  up  to  the  neck,  the  lower  jaw.  or  the 
occiput.  In  many  ciiaes  the  pain  extends  down  the  left  arm  to  the 
elbow  or  Uie  ^gers;  in  these  situations  it  may  be  accompanied  by  a 
sensation  of  coldness  or  numbness.  It  may  pass  downward  to  the 
V'kwer  part  of  tbe  abdomen  or  to  the  testicles.  It  is  not  increased  by 
external  pressure.  Exc«ptiomilly  it  muv  radiate  to  the  right  side, 
involving  the  right  arm.  2.  The  pain  refen*eii  to  tlie  sternum  is  ac- 
oom(Ninied  by  a  sense  of  constriction.  The  suB'eriug  is  always  severe, 
and  ID  some  cases  an  indescribable  torture,  j>erbaps  the  most  severe 
form  of  iiain  endured  by  human  nature.  3.  The  patient,  when  the 
Attack  occurs,  l)ecomes  motionless  in  oue  position.  There  is  no 
marke<l  dyspncea,  but  breathing  may  be  shallow,  or  even  arrest4Mi. 
4.  The  face  is  usually  pale,  or  of  leaden  hue  and  bedewed  with  a  cold 
i.     The  patient  waits  with  iutense  anxiety  the  end  of  the  nerve- 

»rm.  5.  There  is  an  extreme  sense  of  depression  and  feeling  of  im- 
pending death ;  but  the  attack  once  over,  the  patient  experiences  a 
MUM  of  free  relief,  and  there  are  not  freciuent  repetitions  of  pain,  as 
in  dyspeptic  and  hysterical  cases.  In  some  persons  the  attack  is  fol- 
lowed by  flatulent  eructutioim  or  vomiting. 
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Instances  Lave  been  recorded  in  which  the  iitUu*k  Lah  cnminenced 
"with  pallor,  Attended  by  coklness  aud  stiffness  in  the  Uxub»— t}iv 
opi>resHiou  and  paiu  at  the  heart,  of  comparatively  alight  iutrnsiii, 
following —the  vaso-motor  angina  of  Nothnagel. 

The  Kigu  wliicli  differentiates  true  from  false  angina  j^ectorift  in 
the  most  important  degree  and  most  practiral  manner  is  the  grn< 
firmueHH  and  tinckness  of  the  arterial  walls  {Ui  Iw  distiuguiahMl  I 
the  local  patches  of  atheroma),  and  the  state  of  abnormal  teiwion 
the  blood  stream  within  the  arteries.     Instances  of  fatal  angina  ba< 
occurred  when  these  signs  wore  wanting,  but  they  are  extremely 
In  dangerous  and  fatjil  angina  pectoris  there  is  in  the  majonty 
cases  a  coexistence  of  disease  of  the  coronary  arteries  with  such 
normal  contraction  of  the  muscular  walls  of  the  systemic  arterini 
to  reduce  almost  to  zero  at  tiie  time  of  the  i)aroxysm  the  columo  of 
blood  transmitted  by  them  aud  thus  lead  tt>  ischjcmia  of  the  heart 
and  of  the  great  nerve  centres. 

The  treatment  of  angina  pectoris  by  arterial  relaxants  will  be 
scribed  in  the  sectiou  on  arteriosclerosis. 

Oljstruction  of  the  coronary  arteries  may  occur  without  the  maiii 
festations  of  angina  pectoris.  The  first  note  of  the  obatructiuu  to 
due  arterial  supply  to  the  heaH  is  breathlessness  on  exertion.  Wi 
this  symptoiu  there  may  be  oi)])re8aiou  and  sense  of  constrictiou 
the  chest,  with  more  aud  more  Jicute  jwiin  Jis  tliere  are  Jipproaciu^ 
the  true  angina  i>ectoris.  The  gradual  dilatation  of  the  left  or 
right  chaml>ers  may  be  traced  Jis  the  left  or  the  right  coronary 
is  blocked.  There  are  at  first  occasional  faintnesses  and  afu^nvA 
increjisiug  feebleness.  Gradnally  dropsy  of  the  lungs  (»r  of  tliH  low 
extremities,  perhai>8  general  anasarca,  follows.  In  some  case*  t 
signs  of  dilatation  of  the  aorta  or  of  disease  of  tho  aortic  v.'ilvcs 
(obstructive  or  regurgitant  or  Ixjth  combined)  give  the  clow— lb 
atheromatous  affection  of  the  great  vessel  and  its  viUves  encroac 
over  the  mouth  of  the  coronary  artery.  In  the  absence  of  the  pliy 
cal  signs  of  these  affections  we  may  infer,  when  the  symi)toms  I  ha' 
just  enumerated  develop,  that  there  is,  in  the  subject  of  atlieroma 
the  systemic  arteries  with  whom  we  are  now  dealing,  chronic  arteril 
of  one  of  the  coronary  arteries  or  of  both  these  ressels.  The  t 
ment  of  cAses  manifesting  sucli  8ym]>toms  I  have  already  tudicAtevi 
in  considering  the  therapeutics  of  chronic  aortitis. 
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rninatnus  i)atcbes  cibserved  iu  the  old  and  in  the  gouty.  The  thick- 
eningH  take  tlje  form  of  nodular  swellings  much  more  localized  than 
in  ordinary  atheroma;  they  are  firm  and  fibrous  hut  very  rarely  cal- 
careous. The  late  Dr.  H.  G.  Sutton  said :  "  Wlien  I  have  at  a  post- 
mortem examlnatiou  found  syphilitic  changt'S  in  the  cerebral  arteries 
the  appearances  have  been  such  as  we  could  not  mistake.  There  lias 
been  a  very  limited  jjatch  of  thickening  iu  the  adventitious  coat  of 
the  vessel,  making  a  grayish  tumor  projecting  from  tlie  vesHpJ  which 
has  imiuediately  rivetted  our  attention.  Its  limitation  at  once  led  us 
to  HUHpect  that  it  was  syphilitic,  the  other  ve.^wels  l»eing  normal." 
On  cutting  into  the  mass  it  is  found  that  the  thickening  extends 
through  the  wall  of  the  artery,  and  there  is  H(»me  yellow  gumuKma 
material  among  the  fibrous  tissue.  The  intinia  is  rouglieueLl  by  the 
growth  and  blood  coagulates  upon  it  ami  phigrt  the  vessel;  tlie  por- 
tion of  brain  supplied  by  the  aritH-y  bec<»mcH  softened.  Dr.  HntUm 
ailds:  "I  have  known  such  a  j^lug  io  spread  across  to  the  (i]»iHJKite 
cerebral  artery  and  lead  U)  a  double  softening.  The  caBes  I  have 
seen  have  been  plugging  of  the  middle  cerebral  artery,  but  the  dis- 
ease may  affect  the  basilar  and  other  arteries,"  *■"  These  \iews  of  a 
shrewd  and  hmg  practised  observer  contirm  those  of  Lancereaux  and 
Baumgarten  that  the  syphilitic  lesions  of  the  cerebral  arti-ricH  only 
superficially  resemble  atheroma.  The  vessels  most  frcipieutly  affected 
are  the  internal  carotid,  middle  cerebral,  vertebral,  basilar,  and  pos- 
terior cerebral  arteries.  I'sually  more  than  one  artery  presents  the 
changes.  .Syphilis  chiefly  attacks  the  larger  arteries  of  the  brain  and 
those  of  the  circle  of  WilHs.  The  disease  sometimes  commences  as  a 
periarteritis ;  it  is  then  first  manifested  in  the  lymphatic  tissue,  which 
sun'ounds  the  vessels,  as  minute  isolated  yellowish  nodulea.  The 
external  coat  of  the  artery  Iwjcomea  intiltrated  with  cellular  bodies, 
the  middle  coat  is  invadetl  by  the  sm  «^liing  and  becomes  atrophied, 
and  the  tube  of  the  art«?ry  beronu's  oblitcratcnl  by  the  increase  of  the 
thickened  material,  or  a  coagulum  forms  as  just  now  described.  The 
nodular  thickenings  are  due  t4)  jl  fibrn-nuclcnr  growth,  the  stioicture 
of  which  resembles  a  syphiloma  as  found  in  other  itlaces.  In  some 
cases,  however,  and  in  some  situations  tlte  arterijil  coats  may  be 
dilat*)d — so  there  may  be  in  the  same  subject  a  thirkening  of  the 
arterial  coats  at  one  spot  and  a  thinning  of  them  at  another,  the  ves- 
sel being  contracted  at  some  pai*ts  and  dilated  at  others. 

Charrier  and  Klippel  (Revue,  de  MAiecine,  September  IQth.  1894, 
p.  775)  describe  the  syx>hilitic  affections  of  the  cerebral  arteries  as  of 
three  forma :  (1)  Periarteritis  farterite  de  voisinage),  which  occurs  as 
gummatous  nodules  in  the  tissues  external  to  the  artery  and  may 
even  leave  the  latter  intact,  though  more  often  it  induces  consecu- 
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tive  disease  o!  the  coats  of  the  vessel;  (2)  gummatoos  arteritis,  in 
which  Kiiuimutous  deposits  have  their  seat  in  the  walls  of  the  ve«Ml« 
the  lesiou  comineuuiug  sometimes  in  the  external  and  at  others  in 
tlie  internal  coat;  (8)  HclerouH  arteritiH^  which  (K'curs  in  the  baiiiUr 
artery  and  in  the  carotids,  is  K^nerallj  circumscribed,  and  appeui 
as  slightly  elevatt^d  patches  or  as  roniitl  fuul  liard  spots  nltin^  tht^rn- 
sels,  cauHing  bulgings  both  of  the  external  and  internal  coats.  The 
transformation  in  this  cnse  is  fibrous  but  not  cah^areoiis.  In  soiM 
instances  this  form  of  lesion  commenoeB  in  the  internal  coat,  as  fo^ 
merly  described  by  Heubuer. 

The  lesions  consecutive  to  syphilitic  endarteritis  may  be  (1)  an 
obstruction  of  the  vessel,  as  from  obliterative  endarteritis,  (2)  throm- 
bosis within  tlie  vessel,  (3;  rupture  iuduciug  intracninial  hemorrlugd, 
or  (4)  aneurysm. 

It  is  well  estidilished  tliat  anpurysnis  of  tho  larger  arteries  of  the 
brain  are  frequently  due  t^>  syphilitic  disease.  The  su^aller  aiteiei 
within  the  cerebral  substance  are  occiLsionally  affected  by  syphilitic 
changes. 

Byphilitio  endarteritis  affects  males  more  frequently  than  femaki 
It  is  chiefly  a  con8e<iuence  of  the  ac<iuiretl  i^lisease.  According  lo 
Gowei*s  about  fifty  jit'r  cent,  of  the  sufferers  are  between  thirty  and 
forty  yeai's  of  age  at  the  time  of  the  manifestation  and  \e»s  thaD 
twenty  per  cent,  between  forty  and  fifty ;  over  the  age  of  fi.fty  the 
disease  is  very  rare.  One-third  of  the  total  uuml>er  aro  betvMD 
twenty  and  thirty.  Of  26  cjises  16  occurred  within  six  yean  of  the 
infecti<in,  6  during  the  second  six  years,  and  6  during  the  third  six 
years.  The  affection  may,  however,  be  a  manifestation  of  syj^hilitiof 
the  infant,  for  CUiinri  {Wiener  mcdmmachc  IVochenjuhri/ty  1881^  hai 
described  a  case,  in  a  child  of  fifteen  months,  who  presented  syphi- 
litic manifestations  six  wi^ks  after  birth;  the  |>ost-mortem  exami- 
nation showed  syphilitic  endarteritis  of  the  liasihir  artery  with  throm- 
lK)sia  of  its  wholf}  trunk.  Gowers  hIso  has  noted  the  case  nf  a  boj, 
aged  8.  the  subjei't  of  inherited  syphilis,  who  died  from  oerelnm] 
liemorrhage,  and  at  the  auto]>Hy  tlit^re  was  found  syithilitic  diseas» 
in  tlie  vertebral  and  cerebellar  arteries  (Crowers,  **  Manual  of  TMnfianf 
of  the  Nervous  System,"  Vol.  IT..  G.  and  A.  Chunhill.  1888,  p.  356). 

It  has  i)een  thought  that  syphilitic  disease  of  the  arteries  arises 
in  the  majority  of  cases  at  a  remote  period  from  the  original  infoc- 
tion,  but  this  is  no  doubt  an  error.  Thilnerge  has  said  f'  "  f<i 
Z/^/jiVrtMj,  January  26th,   1881*)  that  fn>m   its   very   *':trli.  .-m* 

syphilis  manifests  its  morbid  action  upon  the  arterif^s.     Hughlii^ 
Jackson,  Lancereaux,  Wilks,  and  many  other  observer  have 
that  the  majonty  of  the  manifestations  of  cerebral  syphilis  bav^ 
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due  in  the  tii-st  pince  to  a  syphilitic  diaease  of  the  arteries.  Graidfc 
recorded  a  caae  in  which  eight  or  nine  monthB  after  infection  the 
poHt-mortem  examination  demonstrated  cerebral  art^^ritiw  which  had 
caused  meningeal  hemorrhage,  and  a  ^latient  of  MiUard  died  of  cere- 
bral arteritis  live  and  a  half  months  after  the  initial  syphilitic  lesion, 
Gaudi<'hier  reported  38  observafcionw  of  cerebral  disease  arising  twelve 
or  fifteen  mruiths  after  infection.  In  a  recent  discnssion  at  the  Hoyal 
Medical  and  Cliirurgical  Society  of  London  many  similar  experiences 
were  mentioned.  Althans  naiTated  a  ease  in  whirh  eight  months 
after  infection  there  were  signs  of  syphilitic  disease  of  the  cerebral 
arteries  that  yielded  to  appropriate  treatment,  and  another  in  which 
headache,  cou\iilsions,  and  hemiplegia — signs  in  all  jirr^bability  indi- 
cjiting  syphilitic  cerebral  arteritis  -developed  three  months  after  in- 
fection. In  a  somewhat  similar  case  recorded  by  Kahler  extensive 
diseaae  of  the  arteries  oi  tlie  Imse  of  the  brain  was  seen  at  the  post- 
mortem examimxtion.  Jonathan  Hutchinson  has  said  that  many, 
perhaps  most,  of  the  affections  of  the  nervous  system  in  the  secon- 
dary period  of  syphilis  are  due  to  disease  C)f  the  blood-vessels,  and 
under  this  head  wo  may  include  exU^nsive  implications  of  the  minute 
arteries  of  the  pia  mater,  whether  of  the  brain  or  cord.* 

Dr.  G.  Ogilvie  (Lanrti,  June  lat,  1805)  gives  a  valuable  sum- 
mary of  Naunyn's  statistics,  sliowing  beyond  doubt  that  syphi- 
litic diseases  of  the  nervous  system  appear  more  fre(piently  during 
the  first  year  after  infection  than  in  sul)8er]iient  years,  though  about 
three  or  four  per  cent,  are  not  nianifestetl  till  after  the  twentieth 
year.  They  are  even  more  frequent  during  the  first  six  months  of 
the  first  year  than  in  the  subsefjuent  half  year. 

The  tables  show  that  the  prognosis  is  considerably  more  favorable 
in  eases  where  treatment  has  been  begun  early — before  the  end  of  the 
first  four  weeks.    » 

In  some  cases  the  history  of  antecedent  syphilis  is  very  ol)scure; 
usually  for  diagnosis  we  have  to  rely  chietly  on  the  symptoms,  but 
the  scars  of  old  cutaneous  syphilis  should  be  sought  for  and  the  pre- 
vious history  closely  scanned. 

Symptoms  and  Course, — In  syphilitic  disease  of  the  arteries  there 
is  usually  a  series  of  symptoms  preceding  the  graver  manifestations. 
Prominent  among  these  is  headache  (or  head  pain).  If  a  patient 
who  has  never  been  the  subject  of  headache  in  his  former  life  bBgina 
to  manifest  sticli  symittoma,  the  i>09si!>ility  of  intracranial  syphilis 
must  not  l>e  overlooked;  and  if  the  suffering  be  persistent  for  days 


*  "  Affections  of  tlie  Nervous  System  in  the  Early  (SertmiUry)  Stages  of  Syphi- 
lis, "  Royal  McdlcAl  and  Ohirurgical  Society  of  Loodon,  February  26th  and  March 
ISth,  1895. 
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or  weeks  the  probabibties  are  greatly  increased.  It  has  beensud 
that,  except  in  some  forms  of  iutracrunial  tumor,  there  is  no  fonn  of 
heudaclie  so  Lifting  as  that  of  cerf^bnl  avphilis.  In  syphilitic  (Ittr 
ease  of  the  urteiios  the  headacho  is  frontal  or  fi^juto- parietal,  difiue, 
and  consti'ictire,  rendering  the  sufferer  restless  and  hTpochnodri*- 
Cjil;  while  iu  Kummutous  sy]>]iilitir.  tumor  it  is  deep-eeated  and  ci^ 
cumseribed,  as  if  causeil  by  a  nail  driven  in.  The  absence  of  n^itic 
neuritis  (for  this  never  occurs  in  the  arterial  disease  alone)  serves  to 
differentiate  from  tumor. 

Such  headache  in  syphilitic  arteritis  may  be  tlie  only  notable 
symptom  for  a  long  period.  It  is  often  worse  iu  the  eveniugor  it 
night.  Giddiness  may  be  associated  with  the  8ym]>tom.  Then  mat 
follow  signs  of  weakness  in  certain  njusclt's,  or  stiff uessoa  and  s{iai3i». 
numbnesses  or  tinglings,  dithcultiea  of  8i>eech,  misplacemeBto  f»( 
words — aphasia  more  or  less  pi-oiionnceil — some  meutiil  o)»<'ur»' 
tions,  incoherence,  or  a  teudency  t^*  somnolence.  Some  of  thwuc 
signs,  apparently  slight,  are  nevertheless  very  important  fi»r  dia^ 
nosis.  For  example  in  the  ordinary  speech  on  one  ocoision  a  singlr 
word  may  be  f«trgf>tten  or  uuKaiJpliiHl,  a  short  time  afterw»ml  \ht 
same  word  again  liecomes  a  difiiculty ;  or  sensations  of  "  pins  aod 
needles"  or  signs  of  muscular  eufeeblement  may  recur  mauy  tinjea  in 
the  same  part  i  if  one  of  the  hands  or  arms.  The  first  oocmrrenoes  af« 
often  thought  to  l>e  insigniiicant,  and  may  be  of  no  moment,  but  ^ 
recurrences  are  of  murh  diagnostic  im|>ortnnce.  It  is  a  more  crumi 
sign  if  there  be  a  Irical  ])aralysi8  or  mouojdegia. 

In  some  cases  the  slightly  pronounce<l  premonitory  symptoms  are, 
after  a  time,  fo]lowe<i  by  a  sudden  and  fatal  apoplexy,  and  this  is  iu 
some  instances  due  to  the  ruj>ture  of  a  vessel  iu  the  membraued  of 
the  brain,  in  others  to  the  sudden  blocking  (thrombosis)  of  the  liasi- 
lar  artery  or  of  one  of  the  branches  coming  from  the  circle  of  Willis 
In  many  cases  the  stroke  of  apoplexy  caused  by  the  plugging  of  th** 
diseased  vessel  is  not  followed  by  sudden  death  but  by  a  histing  heni* 
plegia. 

In  syphilitic  disease  coma  is  the  exception;  consciousness,  a« 
Gowers  says,  is  more  frequently  preserved  thau  lost.  Succefiaive 
manifestations  of  paresis  afford  strong  presumptive  evidence  ol 
syphilitic  arteritis.  For  instance,  a  patient  may  complain  of  weak- 
ness of  one  leg;  in  a  day  or  two  the  arm  of  the  same  side  may  be 
enfeeble*!,  a  few  days  afterward  there  may  l^e  complete  hemipli*gi» 
with  the  accompanying  facial  panilysis  (of  the  same  side)  juid  aphasia 
— if  tlie  lesion  be  in  the  left  hemisphere,  the  paralysis  being  on  the 
right.  In  some  oases  the  lesions  disappear,  useful  in^vst  being  t^ 
gained,  beaiuse  there  is  au  incomplete  blocking  of  the  artery. 
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I  after  the  early  effects  of  diminished  supply  of  arterial  hlood  and  of 

i  temporary  cuugeHtiou  the  circulation  in  the  disturbed  area  may  be 

'  re-eatHbliAhod.  The  restoration  in  one  y»art,  however,  may  soon  be 
followed  by  new  lenionH  in  another;   there  may  l)e  paralyses  in  the 

I  limbn  hitherto  unaffected. 

f  In  some  cases  nphisUi  is  the  sole  declaratory  sign  of  syphilitio 
arteritis.      It  may  be   very  transitory,   probably   noticed  more  l»y 

i  others  than  by  the  patient  himself — a  recurring  but  unwontetl  diffi- 
culty in  finding  a  given  word  or  a  rei>cateil  mipajiplicntion  of  a  word 
or  two.     Afterwunls  there  may  l>e  increasing  dilKculties  up  to  a  total 

I  inability  to  exjiress  ideas  in  language  or  in  writing. 

I  Another  not  infrequent  mode  of  manifestation  of  syphilitic  intra- 
cranial arteritis  [^fucial  paralysin  tciih  ann  jtatttlyftw  of  o)te  aide  fol- 

littfctti  by  atthnioi' pn'alyitis  of  the  opjtotiUc  side — the  lesion  is  symmet- 

trical.     The  diagnosis  from  such  symptoms  of  syphilitic  arteritis  aa  a 

>canse  is  Hlm<»st  certnin. 

*  ]MM.  Charrier  and  Klipj)el  cL&BKify  the  chief  forms  of  manifes- 
tation of  syphilis  of  tlic  cerebral  arteries  as  four:  (Ij  the  form  of 

^j'ntftl  fijMtpU-jry^  the  disease  causing  ruptured  aiteries  of  the  meninges 

I  or  of  the  base  of  the  brain;  (2)  the  form  of  rjrave  jtai^Jyttis,  causing 
ig  hemiplegia — generally  due  to  <jbliteratiiig  arteritis  with  cou- 
ive  necrosis  of  the  affected  area,  but  in  some  castas  to  hemor- 
rhage from  ruptured  miliary  aneurysms ;  (3)  the  form  of  slirjhf  aphasia 
ittuittihry,  ranjhuj  jHjrnfijftefi — the  group  most  characteristic  of 
onlinary  syphilitic  arteritis;  (4)  the  form  of  itifdkvtual  invotve- 

[imrri/,  preaentiug  many  of  the  signs  of  general  paralysis  of  the  in- 
sane but  differentiates!  from  tlie  latter  by  the  premonitory  symp- 

itoma  and  by  the  coexisU^uco  with  other  of  the  forms  of  {mreais,  as  in 

f  Group  m. 

In  doubtful  cases  a  ngorous  autisyphilitic  treatment  is  justifiable 

leveo  as  a  means  of  diaguoHis.     In  all  the  forms,  except  the  sudden 

p|ll  complete  apoplectic  form  and  tlie  intellectual  form,  there  may  be 

KRWt  improvement,  if  not  cure. 

Tvvttimeni. — If  from  the  symptoms  already  indicatetl  tlie  diagnosis 
in  correctly  made  of  8yi>hilitic  disease  of  the  arteries,  the  physician 
liaa  the  satisfaction  of  knowing  that  tliat  treatment  is  very  fre<|ueutly 
effectual.     There  ure,  however,  limits  to   the  possibility  of  thera- 

J  f leutic  means  becoming  successful.     In  the  rare  cases  in  which  sud- 

*den  ajviplexy  o^rurs  iu  a  syphilitic  subjei-t  there  is  m<^t  probably 
the  bursting  of  an  aneurysm  of  a  cerebnil  artery  ;  not  invariably,  how- 
ever, for  there  may  l>e  thrombosis  of  the  basilar  and  the  arteries  pro- 
oppding  from  it;  in  these  cases  treatment  is  for  the  most  ]>art  hope- 
li  the  syphilitic  ilisoaae  has  caused  thrombo^ia  of  the  basilar 


;668  8ASS01I— DISEASES  OF  THE  BLOOD-VESSELS. 

or  internal  oaroidd,  speedy  death  is  almost  certain  and  obstmotion  of 
the  trunks  of  both  middle  oerebrals  is  almost  always  &taL 

Next  in  gravity  is  obstruction  of  the  vertebral,  and  next  that  of  the 
middle  cerebral  of  one  side.  In  general  the  danger  to  life  is  tax  less 
in  plugging  of  the  artery  by  clot  or  by  syphilitic  obstructive  disease 
than  in  senile  softening. 

The  most  important  drugs  in  the  treatment  of  syphilitic  disease 
of  the  arteries  are  the  iodides — especially  the  iodide  of  potassium. 
The  treatment  should  be  prompt,  for  it  can  cause  the  removal  of  the 
disease  from  the  wall  of  the  artery  and  prevent  repetitions  of  the  moi^ 
bid  process  in  other  cerebral  arteries.  It  should  be  put  in  force  if 
syphilitic  disease  is  only  suspected,  for  if  the  signs  of  rapid  recovery 
follow  it  may  be  a  means  of  diagnosis.  Gowers  recommends  that  the 
iodide  should  be  given  in  doses  of  10  or  15  grains  every  six  or  eight 
hours  or  administered  in  scruple  doses  by  the  rectum.  In  the  event 
of  no  signs  of  improvement  being  manifested  in  the  course  of  a  week, 
I  would  advise  that  the  drug  be  omitted  for  a  few  days.  The  admin- 
istration of  mercury  by  the  mouth  or  by  inunction  is  considered  by 
some  to  be  of  much  less  importance.  Gbwers  says,  "  It  may  be  well 
also  to  rub  in  some  mercury,  especially  if  the  symptoms  indicate  ex- 
tensive disease."  Charrier  and  Elippel  reconunend  an  ene^etic  treat- 
ment. They  advise  that  on  the  first  day  of  treatment  the  patient  should 
be  given  6  grams  (921  grains)  of  the  iodide,  on  the  second  day  8 
grams  (123|  grains),  afterward  10,  12,  and  up  to  16  or  18  grams  (154 
increased  to  277i  grains)  in  the  twenty-four  Lours.  Thus  the  dose 
each  day  progresses  from  a  minimum  of  1^  drachms  to  a  maxi- 
mum of  rather  more  than  4^  drachms.  Concurrently  inunctions  of 
strong  mercurial  ointment  are  to  be  practised.  At  first  the  ointment 
should  be  rubbed  into  the  upi>er  arm  above  the  elbow,  then  the  front 
of  the  thighs,  next  the  calves,  and  afterward  the  groins ;  each  rub- 
bing should  be  for  ten  minutes  at  least,  and  the  earlier  frictions,  at 
any  rate,  should  be  done  under  the  eye  of  the  physician.  It  is  rec- 
ommended that  the  part  rubbed  should  be  covered  by  an  ointment- 
smeared  flannel  to  be  left  on  the  surface  till  the  next  day's  inunction. 
Three  times  a  week  the  patient  should  have  a  siilpbur  bath,  the  maxi- 
mum temperature  of  which  should  be  34**  C.  (93°  F.)  and  the  dura- 
tion twelve  to  fifteen  minutes.  It  should  be  insisted  that  the  patient 
brush  the  teefch  and  clean  the  mouth  carefully  eight  or  ten  times  a 
day  with  a  gargle  of  chlorate  of  potessium.  With  these  precautions 
it  is  said  that  the  treatment  can  well  be  tolerated  and  that  the  resulte 
are  extremely  good  in  cases  wherein  a  less  energetic  treatment  has 
been  tried  in  vain  {Remie  de  MSdecine,  September  10th,  1894,  La 
Semaine  MicUccde,  October  3d,  1894). 


It  may  bo  juditious  Uiub  to  "  frapper  fort  et  frapper  vite/'  but 
the  judiciouA  phyaioittn  will  inUMTupt  tbe  treatmeut  if  sigus  of  ^eu- 
end  depression  or  nt  luercurial  poisoniug  become  evidt-ut.  The  im- 
portance of  prompt  aud  BuJiicieutly  eueri^etic  treiitmeut  cannot  lie 
oTeraBtimated,  but  it  is  well  that  we  ehoulcl  realizo  ilie  posaibilities. 
So  far  as  the  Bviuptoms  iu  the  giveu  c&ae  depend  upou  obstrucHon  in 
an  artery  from  syphilitic  diKease  encroaching  uimju  itw  lumen,  recov- 
ery can  be  perfect.  Moreover,  the  means  adopte<1  can  prevent  the 
occurrence  of  diseaHe  in  otlier  arterien,  for  we  know  that  many  arteries 
may  be  involved  or  one  artery  may  l>e  affected  iu  many  8ix)t8.  Never- 
theless we  cannot,  by  treatment,  however  energetic,  restore!  the  status 
quo  ut  antea  if  there  has  l>een  in  consequence  of  the  disease  throm- 
bosis of  the  vessel  and  softening  of  the  brain.  It  is  important  to  Ijear 
in  mind  what  Oowers  has  said  on  this  subject.  **By  antisyphilitic 
treatment  we  may  remove  the  disease  iu  the  wall  of  the  occluded  ves- 
sel, we  may  prevent  an  increase  iu  the  symptoms,  but  we  cannot  re- 
move tbe  clot  that  has  finally  closed  it  and  has  extended  on  into  the 
distant  branches.  We  cannot  alter  by  our  treatment  the  process  of 
softening."  **  The  syphilitic  origin  of  the  disease  does  not  intliience  the 
prognosis  of  develo|>e(l  palsy.  Most  cases  imj)rove  and  many  recover, 
bat  they  imprcjve  and  recover  in  the  same  way  as  in  every  other  form 
of  acute  cerebral  lesion — }>ecause  the  symptoms  are  of  indirect  aud 
not  of  direct  origin  and  sometimes  in  obstruction,  because  a  collateral 
circalation  is  i>o.ssil)le.  If  the  softening  involves  the  motor  path  or 
centres,  enduring  hemiplegia  is  the  result.  .  .  .  Because  a  palsy  is 
due  to  syphilis  it  is  ofteu  assumed,  as  a  matter  of  course,  that  it  will 
be  removed  by  anti-syphilitic  treatment.  Tlie  assumption  is  correct 
SB  regards  the  pressure-effects  of  syphilitic  growths  aud  many  syplii- 
litie  affections,  but  it  is  not  tnie  of  necrotic  softening  from  vascular 
disease.  I  have  seen  many  patients  who  had  been  assured  because 
their  hemiplegia  was  of  sypliilitic  origin  that  they  woidd  certainly 
be  care<l,  and  when  after  a  year  or  two  the  paralysis  remained,  they 
were  naturally  indignant  at  the  erroneous  opinion  they  had  received" 
(Gowere,  "Diseases  of  the  Nervous  System,"  Vol.  11.,  1888,  p.  409). 

AXXEBIOBCLEBOfiB— AATEIUO-CATILLABr  FlBROSia. 


The  affection  we  are  al)out  to  consider  is  more  general,  or  much 
more  widely  spread  througliont  the  arterial  system,  than  atheroma. 
Arteriosclerosis  may  exist  without  atheroma  and  athenjma  without 
arierioeclerosis,  though  frmiueutly  both  are  manifested  in  tlie  same 
subject.  Abnormal  tliickening  may  lie  demonstrated  iu  the  larger  as 
well  as  the  smaller  arteries,  especially  iu  chronic  Bright's  disease* 
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bat  the  smaller  arteries  are  in  the  greatest  degree  affected.  Becent 
researches  made  by  Dickinson  show  that  in  cases  manifesting  granu- 
lar kidneys  the  aorta  and  the  innominate  and  the  femoral  arteries 
are  all  increased  in  the  total  thickness  of  their  walls,  in  the  thickness 
of  their  mnscnlar  coat,  and  in  their  circomferenoe.  The  smaller  sys- 
temic arterioles  have  some  special  cause  of  hypertrophy  beyond  that 
which  affects  the  larger.  In  chronic  renal  disease,  Dickinson  says, 
"There  occurs  a  hypertrophy  of  the  cardio-arterial  system  which  is 
muYersal  from  its  origin  to  its  termination,  and  comprises  not  only 
the  ventricles  and  the  arterioles,  bat  affects  also  the  intermediate 
arteries  of  every  size"  (LanceU  Joly  20th,  1896).  The  morbid  changes 
have  been  demonstrated  in  the  minute  arteries  and  larger  capillaries 
of  the  pia  mater,  in  the  retina,  in  the  arterioles  of  the  kidneys,  the 
heart,  the  lungs,  the  spleen,  the  stomach,  the  brain  and  spinal  cord, 
and  the  skin,  as  well  as  in  other  situations. 

Morbid  Anatomy. 

Arteries  of  the  Pia  Mater  and  Systemic  Arteries, — ^The  morbid 
changes  can  be  most  readily  demonstrated  in  the  arterioles  of  the  pia 
mater.  In  these  microscopical  evidence  leaves  no  room  for  doubt 
that  the  arterial  wall  can  be  so  thickened  that  its  linear  measurement 
is  more  than  twice  that  of  a  corresponding  artery  from  a  healthy  sub- 
ject. As  to  the  nature  of  this  thickening  and  the  relative  involve- 
ment of  the  normal  structures  of  the  artery,  there  has  been  miich 
difference  of  opinion.  Sir  George  Johnson,  about  the  year  1867,  was 
the  first  to  describe  a  thickening  of  the  minute  arteries  from  various 
tissues  in  cases  of  chronic  Bright's  disease  which  he  looked  upon  as 
a  genuine  hyi>ertrophy  of  the  muscular  coat  of  these  vessels  and  con- 
sidered to  be  in  constant  relation  with  hypertrophy  i-f  the  left  ventri- 
cle of  the  heart.  On  these  observations  lie  founded  a  theory  which 
will  be  subsequently  alluded  to.  The  late  Sir  William  Gull  and  Dr. 
Sutton  in  1871  published  a  series  of  researches  showing  that  in 
chronic  Bright's  disease  with  granular  contracted  kidney  the  small 
arteries  (those  of  the  pia  mater  being  for  the  most  part  subjected  to 
examination)  as  well  as  the  capillaries  had  undergone  a  change 
which  they  denoted  as  a  hyaline-fi.broid  transformation.  The  degree 
in  which  the  affected  vessels  were  altered  and  the  extent  of  the  mor- 
bid change  throughout  the  arterio-capillary  system  varied  greatly  in 
the  cases  subjected  to  examination.  The  diseased  vessels  were  fre- 
quently tortuous  and  their  lumen  was  lessened,  the  internal  coat  was 
sometimes  markedly  thickened  and  presented  in  its  external  layers  a 
finely  fibrous  or  a  molecular  arrangement.  The  muscular  coat  was 
often  relatively  increased,  but  in  some  parts  it  was  wasted  and  degen- 
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erated;  hypertrophy  of  the  muscular  elements  was  by  no  means  con- 
staut.  Exterual  U>  this  was  i)fli*u  speu  a  more  or  Iphh  homogeneous, 
hyaline  formation  ami  with  it,  iu  some  portions,  a  coarse  fibroid  Jind 
granular  ma-terial.  The  change  was  seen  to  occur  chiefly  outside  the 
muscular  tMjat.     TLecapillnview  presented  a  hyaline-granular  change." 

DickiuHon  aJrtu  fouad  that  in  chnmic  Dright's  disejmi'  the  affected 
vessels,  usually  the  smaller  aiierioleB,  were  often  thickened  iu  a  suffi- 
ciently striking  manner,  thn  thickening  involving  both  the  muscular 
and  fibrous  coats.  Degeneration  of  the  muHcuLir  coat  was  distinctly 
seen ;  the  arteritil  sheath  also  had  become  wavy  and  presented  an 
appearance  as  if  swollen  witli  translucent  structureless  exudation. 
Lionel  Bealej  than  whom  there  ntnut>t  be  a  more  competent 
microscopist  nor  a  more  careful  obsen'er,  found  that  the  condition 
of  the  thickened  ai'terial  coats  was  not  one  of  tnie  muscidar  hyper- 
ti'ophy — the  contractile  tissue  hud  l^ecome  degenerated  into  mere 
fibrous  tissue.  It  was  the  connective  tissue  that  was  often  enor- 
rooufily  thickened,  a  new  matcriid  being  depfisited  externsdly  to  the 
muscular  coat  as  well  as,  prolwibly,  iuternally  to  and  among  the  mus- 
cular fibre  cells;  thus  the  lumen  of  the  Jirtery  was  encroached  upon 
and  tlie  current  of  blood  through  it  of  course  obstructed. 

Ai'tmen  of  thv  A'(W//f//.— In  the  minute  arteries  of  the  kidney  Gull 
and  Sutt^m  found  in  the  early  stages  of  chronic  Bright's  disease  an 
excess  of  fibrtniH  tissue.  This  fibn>ns  change  was  chiefly  in  the 
external  coat  where  there  was  fibroid  liyperphisia;  the  muscular 
coat  did  not  apiiear  to  be  increased.  The  visible  morbid  changes 
were  considered  to  \ye  due  to  the  primary  formation  of  fiI>roid  or 
hyalimvfibroiil  substauct*  iu  tlie  iiitei*tubuhir  parts  of  the  kiditey  in- 
cluding the  vessels,  the  tubular  and  iutcrtu!>ular  structures  of  the 
organ  l>ecomiug  consecutively  atrophied.  The  formation  commenced 
in  difl'erent  parts  of  the  kidney,  commonly  near  the  surface,  but  also 
in  the  outer  coats  of  the  arterioles  and  in  the  capillaries.  The 
changes  in  the  minute  renal  arteries  were  precisely  similar  to  those 
obsen'cd  in  the  aiierioles  of  tlie  pia  mater  and  of  other  \u\Hii  of  the 
body.  There  can  l>e  no  doubt  from  subsetjuent  observations  that  the 
arterioles  of  the  kidney  iu  the  grnuiilar  conti'acted  form  of  renal  dis- 
ease present  thickenings  both  t>f  their  external  and  internal  coats. 
The  fibrous  proliferation  in  the  external  coat  is  continuous  with  tliat 
which  occurs  so  alnindautly  in  the  connective  tissue  of  the  kidney 
itself.  In  40  post-mortem  examinations  in  cases  <if  chronic  renal 
disease,  Loomis  found,  as  regards  the  systemic  and  renal  arteries, 
the  external  cont  thickened  in  many  cases;  in  '21  cases  this  fibrosis 
was  not  to  !>e  distinguished  from  that  of  the  neighboring  interstitial 
tissue  and  about  the  glomeruli;  the  int(»mal  coat  alone  was  diseased 
Vol.  IV.— :*« 
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in  12  cases,  and  the  muscular  coat  was  thickened  in  6  cases.    The 
morbid  changes  are  external  to  the  arteries  as  well  as  in  their  walls. 

Arteries  of  the  Heart. — Gull  and  Sutton  found  the  minute  arteries 
in  the  walls  of  the  heart  much  thickened  by  the  formation  of  hyaline- 
fibroid  substance.  A  special  study  of  arteriosclerosis  of  the  heart 
has  been  more  recently  made  by  Huchard.  He  finds  that  the  arte- 
rioles within  the  myocardium  in  the  ventricular  wall  or  in  the  mus- 
ouli  papillares  may  present  the  signs  of  obliterating  endarteritis — 
their  internal  coat  becomes  thickened  and  the  thickening  may  increase 
by  stages  to  the  complete  obstruction  of  the  vessel.  The  muscular 
fibres  supplied  by  the  affected  vessel  undergo  necrosis ;  granulations 
beset  them  and  bring  about  their  fragmentation;  then  the  fibrous  in- 
terstitial tissue  begins  to  proliferate.  Finally  the  affected  patch  of 
muscle  is  replaced  by  a  tissue  which  becomes  more  and  more  fibrous. 
There  may  be,  however,  a  periarteritis  as  well  as  an  endarteritis. 
The  external  coat  of  the  arterioles  may  be  thickened  and  may  send 
out  prolongations  of  fibrous  tissue  among  the  muscular  elements. 

Many  authors — among  them  Bristowe,  Friedreich,  and  Lance- 
reaux — believe  that  the  chief  changes  are  outside  the  vessels  in  the 
general  connective  tissue  of  the  heart.  There  can  be  no  doubt,  how- 
ever, that  fibroid  changes  in  both  the  internal  and  the  external  coats 
of  the  arterioles  can  be  demonstrated  in  cases  of  hypertrophy  and 
dilatation  of  the  heart,  though  an  independent  proliferation  of  the 
connective  tissue  may  be  associated  therewith.  The  morbid  changes 
in  the  heart  arc  strikingly  analogous  to  those  which  occur  in  the  kid- 
ney in  chronic  Bright's  disease. 

Arferu-8  of  the  Liunjs. — Endai-teritis  and  periarteritis  have  been 
abundantly  demonstrated  in  the  pulmonary  and  the  bronchial  vessels. 
According  to  Boy  Tessier  the  arteriole  may  be  ol)stnicted  by  a  scries 
of  swellings  in  its  internal  coat,  these  being  isolated  from  each  other; 
or  it  may  be  narrowed  by  a  ring  of  thickening  in  tlie  manner  of  ob- 
literating endartei'itis.  Thi^so  lesions  are  commonly  to  be  demon- 
strated in  emphysema  of  the  hings  occurring  in  old  persons  and  in 
the  subjects  of  chronic  renal  disease.  It  is  well  known  that  vesicular 
emphysema  of  the  lungs  and  granular  contracted  kidneys  often  co- 
exist. Gull  and  Sutton  found  the  kidney  lesion  in  22  out  of  33  cjises 
of  emphysema  in  persons  about  middle  age. 

Arfcrks  of  the  llcthm  and  (f  the  Ce)ifral  XcrrnnH  SifNfvy/K — Bader 
observ'ed  in  the  small  arteries  of  the  retina  and  the  choroid  a  thick- 
ening of  the  walls  by  a  homogeneous,  strongly  reflecting,  not  quite 
transparent  substance;  this  was  in  fact  a  con-oboration  in  regard  to 
these  arteries  of  tiie  \'iews  of  Gull  and  Sutton.  In  the  retinal  jirt<^ries 
Brailey  and  Edwards  found  that  there  Avas  a  (U)nstant  thickening  in 
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chronic  Bright's  disease  even  when  no  abnormal  appearances  had 
been  observed  with  the  ophthalmo8GO{)e  during  life.  The  thickening 
was  chiefly  of  the  inner  coat  and  it  could  progress  to  obliteration  of 
the  vessel  (Transactions  of  the  Ophthalmological  Society  of  London, 
Vol.  I.,  p.  44).  Both  the  arteries  and  the  capillaries  may  present 
aneurysmal  dilatations.  The  hemorrhages  so  frec^uently  observed  in 
cases  of  granular  kidney  (albuminuric  retinitis)  are  due  to  local  soft- 
enings of  the  arterial  wall  or  to  the  bursting  of  minute  aneurysms. 
Consequent  upon  these  alterations  in  the  arteries  and  upon  the  hem- 
orrhages are  degenerative  changes — fatty  degeneration  of  the  nerve 
fibres,  infiltration  with  round  cells,  and  sejjaration  of  the  fibres  by 
hyaline  fibroid  material. 

In  the  spinal  cord  Gull  and  Sutton  showed  (in  1877)  that  the  ar- 
teries and  capillaries  might  x)re8ent  thickenings  and  fibroid  changes 
of  like  kind  with  those  seen  in  the  vessels  of  the  kidney,  but  there  was 
found  also  a  homogeneous  and  granular  material  diffused  through  the 
cord  structures  in  defined  patches.  A  fibroid  change  was  also  ob8er\ed 
in  the  cord  in  no  obvious  relation  with  the  vessels,  being  most  marked 
where  the  ordinary  connective  tissue  was  most  abundant.  The  changes 
in  the  arteries  and  in  the  connective  tissue  in  the  cord  closely  resem- 
bled those  obsen^ed  in  the  like  tissues  in  the  kidney  of  interstitial  ne- 
phritis ;  but  fibrosis  of  the  cord  may  occur  coincidently  with  fibrosis 
of  the  kidney,  or  be  in  advance  of  the  fibroid  change  in  the  kidney,  or 
occur  as  part  of  a  general  fibrosis  altogether  independently  of  renal 
disease."  It  has  l>een  considered  probable  that  the  determining 
cause  of  the  sclerosis  of  the  posterior  columns  of  the  cord,  in  a  large 
proportion  of  the  cases  of  tabes  dorsalis,  is  a  syphilitic  endarteritis, 

A  distinct  endarteritis  in  the  meningeal  arteries  proceeding  to  the 
I)osterior  portion  of  the  spinal  cord  has  been  demonstrated  by  Hip- 
I)olyte  Martin.  A  similar  change  afl'ecting  the  brain  and  membranes 
may  be  a  cause  of  general  paralysis  of  the  insane. 

Pafhologutd  Asfioclafioiis. 

The  most  important  is  that  with  hypertrophj  and  dUataiion  of  the 
heart.  It  was  noted  by  Bright  himself  that  chronic  renal  disease  is 
often  accompanied  by  hypertrophy  of  the  left  ventricle  of  the  heart, 
and  the  obsorvation  has  been  c(mfirmed  ])y  all  subsetjuent  observers. 
Cardiac  hy])ertroi)hy  c^r  enlargement  has  been  found  to  occur  in  from 
about  fifty  to  eighty  i^or  cent,  of  all  onses  manifesting  contracted 
granular  kidney.*     Cliuical  observation  convinces  us  that  the  hyper- 


*  Forty-six  percent..  Gmingcr  Stewart;  forty-cigbt  percent.,  St.  George's  Hos- 
pital records  on  excluding  certain  coniplitated  cases  ;  seventy- four  per  cent.,  Dick- 
inson; sixty  per  cent..  Loomis;  eighty  percent.,  Guy's  Hospital  (Galabin). 
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trophy  is  tnanifesfced  quite  earlj  in  the  disease.     The  famble  1mw> 
ing  of  the  left  ventricle  may  be  felt  and  the  tension  of  the  bhxxl  witb- 
in  the  arteries  may  be  found  to  be  aljnormally  great  l>efore  there  u 
any  direct  evidence  of  disease  of  the  kidneys.     Bright  enunciated 
the  theory  that  this  hypertrophy  of  the  left  ventricle  was  oocaidoikH} 
by  the  fat't  that  the  blood,  impure  I)ec'au8e  of  ilefwctive  elinituatinn 
by  the  kidueys,  circulated  with  diliiculty  thr*iugh  the  general  cajnl- 
laries — the  hearths  muscle  increased  in  bulk  and  in  ftJitie  ti>  oviJTccoif 
this  obstruction.     Sir  George  Johnson  in  ISfi?   held  that  the  h}\'^t- 
trophy  of  the  uuiHcle  of  the  he^rt  was  directly  a8sofiat«4l  uith  hy\m- 
trophy  of  the  muscular  coat  of  the  arteries;  the  augmented  contnif- 
tile  power  of  the  smaller  arteries  l^eing  niauifesteil  in  order  that  liifjw- 
might  (the  increased  muscular  contniction  nan'owin^  their  Iiiid«iij) 
keep  back  the  impure  blood  from  the  tissnea.     The  heart  beuuue 
hypertrophie<l  in  it«  effort  to  overcome  the  obstru(*ti(m  ron<tatnted 
by  the  contraction  of  the  muscle  <tf  the  arterioles.     The  pendstent 
over-action  of  the  muscular  tissues,  both  cardiac  and  arterial,  ww 
registered  after  death   in  a  conspicuous  and  unmistakable  L>]«i- 
trophy.     This  was  the  "sto])cock  theory"  which  now  Huds  few  jui* 
hereuts,  though  it  is  adopted  by  Sir  William  Bnuvdl^ent  with  tb« 
very  signilitraiat  motlificatiou  that  the  obstruction  is  /tot  prinianlT 
constituted  by  the  musc^ilar  contraction  of  the  artt^rioles— that  i»  to 
Bay,  the  stopcock  action  of  these  fails  to  explain  the  eonditit^n— 
"nothing  could  be  more  clear  than  the  demonstration  of  the  incrc^ft** 
of  muscular  fibreK-elLs  iu  the  thickeneil  jvrterioles  of  chronic  Bright V 
disease ;  and  exi*e.pt  tlaii  in  viy  ojiinion  the  vhttirucium  ts  ynmarihf  i>* 
the  nipiUarics  miff  the  nrteriotc  irmfrarfion  Mninnhn-y  to  thts.  Dr.  John- 
son's  theory    commands   my   entin!   adhesion.""     The   pLtsearrLwt 
of  Gull  and  Sutton  (in  1872)  showed  that  hyi>ertTophy  of  the  mns- 
onlar  coat  was  ntjt  an  essential  ])art  of  the  changes  oljservetl  in  th<^ 
arterioles ;  it  could  be  demonstrated  in  some  situations  while  degen- 
erative changes  in  the  muscle  were  observed  in  others,  but  th^  arte- 
rioles as  well  as  the  capillaries  were  thickened  by  a  hyidine  awl* 
fibroid  material.     These  authors  considered  that  the  morbid  i'hMBff 
in  the  walls  of  the  small  arteries  impaired  the  elasticiiy  of  tbeM  vefr 
sela;  on  account  of  such  impairment  of  elasticity,  a  grr^ter  forr* 
than  the  normal  was  required  to  i>ropel  the  blood  through  tliem.  9^ 
the  left  ventricle  b<*came  hypertrophied  because  it  had  of  necraniy 
to  contract  with  great**r  force  in  order  to  carry  un  the  circulati<0' 
They  obsen'Htl  tliat  mf»rbid  changes  in  the  kidney  were  not  dwb^ 
sarily  preliminary  to  the  thickening  of  the  arterioles;  th«  heart  wM 
in  some  cases  hvpertropliif^d  while  the  kidneys  remaiu«'d  hv^lth.T. 
They  concluded  that  the  lesions  of  the  kidney  do  not  c<iuatitiile  iQ 
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tial  ami  indi8i>eusable  part-  of  the  process  of  arterio-cnpillary 
fibrc^is;  that  the  int^rbid  chaugea  coiumooly  but  uot  always  eom- 
Zueniv  in  thn  kidney ;  tluil  the  kidneys  may  he  little  if  at  all  affeot^*d 
while  the  diHoaae  jtrocessc^s  are  far  iwlvanced  iu  other  orgaus,  and  they 
snar  nmlergo  extn^me  doKonerativo  cliau^es  without  aKsoriation  with 
the  cardio-Tasfular  legioua  characteristic  of  chronic  Bright's  disease, 
Dickinstm's  obaervatiouH  from  [Rmt-uiortem  evidence  went  to 
fthow  that  arterioHclerosis  was  a  more  constant  change  than  cardiac 
ljyi«*rtn)phy  in  i-ehition  witli  chronic  rt*nal  disHjisc.  The  heart 
might  show  no  ajipreciable  hyi>ertrophy  and  yet  the  arteries  of  the 
pia  mater  l»e greatly  thickened;  conversely  the  heart  might  be  hyper- 
trophied  and  thone  arteries  remain  absolutely  natural ;  one  part  of 
the  circolatory  system  might  be  aifected  by  the  hyi>ertrophic  i>r(jce8s 

■pd  not  the  other.  There  was,  however,  a  very  constant  rehitirui 
with  fibrosis  of  the  kidney.  Granular  kidney  in  the  rare  cnses  iu 
which  it  was  obeened  in  childluHKl  was  always  associated  with  ar- 
ierioHcleroHis ;  and  even  simple  inflammation  (nephritis)  esHentially 
ipBcting  the  tulK's  and  n»nal  epithelium,  th<uigh  alsti  productive  of 

■Bbie  interstitial  proliferation,  springing  from  a  determinate  cause 
Mm\  running  a  com]»aratively  rapid  course,  was  constantly  succee4le4l 
bv  some  degree  of  cardio-vasculur  change,  often  more  marked  in  the 
h^^irt  than  in  tliB  arteries,  but  not  admitting  of  question  in  either 
Bitnatiau.     Arteriosclerosis  and   cardiac  hyi>ertrophy  were  also  ob- 

(tihI  to  follow  accidentjd  damage  of  the  kidney  by  diseiise,  such 
calculous  pyelitis.  Dirkinsou  th<mght  the  conclusion  was  inevi- 
fe,  that  the  renal  and  vascular  chjinges  were  in  the  rehition 
eaose  and  effect.  His  view  was  that  the  hyfjei-trophy  of  the  left 
ventricle  of  the  heail  arose  simultaneously  with  the  vascular  change 
or  even  rather  l>efore  it,  both  resulting  from  a  common  cause.  This 
eause  was,  as  had  been  foreshadowed  by  Bright,  obstruction  in  the 
capillary  circulation. 

Other  obsenei's,  as  Cohnheim  and  Hilton  Fagge,  considered  that 
the  hyp*'rtrophy  of  the  heart  cf)uld  uot  Ix^  ex])lained  by  merely  me- 
chanical difficulties  of  the  circulation  in  the  general  system;  that 
enhnncf>d  force  ol  cardiac  contraction  was  calWl  for  in  cases  in  which 
there  was  oVwtruction  in  the  vessels  of  the  kidney  in  onler  that  a 
aufficicnt  circuhitiou  might  be  maintained  in  those  which  remained 
Sionnal  and  thus  a  compensatory  excretion  of  solids  by  the  urine  \te 
efTecte*!.  The  agency  by  which  this  change  was  brought  about  must 
l»e  a  modification  of  tlie  nenous  system,  for  it  is  a  vaao-motor  n>flex 
which  regulates  the  activity  of  the  circulation  through  the  renal 
rien. 
The  theories   before  mentioned  attempt  to  explain   the  b^'per- 
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trophy  of  the  left  veutricle  and  the  enhfincecl  force  of  the  vi 
contractious  whifh  are  obsen'cd  in  urtt^iortderosiH  arnl  chmnii?  n*nal 
disease.  Other  ctjnditions,  however,  than  h>pertroj>h;>'  are  not  in- 
frequently  wot  with.  In  u  valuable  cominuuicatiou  t<>  the  Aimmhiu- 
tiou  of  American  Physicians  in  18H8,  the  Into  Dr.  Alfred  L.  Loomi-* 
atateil  tliat  hin  clinical  and  pathological  utudies  during  ^w  lOAn 
convinced  him  that  simple  cardiac  hyikertrox)hy  was  not  to  U> 
found  in  a  pmiiortiou  of  cuHes  of  chronic  Brif^lits  disejisi*,  hut  llmt 
the  most  constjiut  cardiac  chanKes  wero  dilatation  of  the  Iwftil 
cavities  and  deKeueration  of  the  heart^walls.  Oblitemtiug  arifidtift. 
the  result  of  a  8tronj»  hereditary  tendency  to  general  arterial  scli*- 
rosis,  might  gradually  and  progressively  develop  for  years  and  w» 
consequence  tliere  would  l>e  a  compensating  cardiac  hypertropLy; 
when  the  extension  of  disease  involveil  the  j^aninchyma  i>f  the  liii- 
neys  the  nutritive  [wnver  of  the  blood  could  liecome  so  dimini»h«i 
that  all  the  organs  and  tissues  t>f  the  l)ody  were  enfeebled  and  canliftr 
dilatation  and  weak  heart  resulted.  In  7  out  of  40  cnaeH  the  heart 
was  not  hyijertrti[)hied,  or  the  walls  were  but  slightly  thickened,  uot- 
withsbinding  the  fact  that  there  were  extensive  obliterative  vaficuUr 
changes  iu  the  kitlueya.  Three  cases  only  mauifente^i  hy  pertnjiili> 
of  the  cardiac  muscle  without  degenerative  chauges  and  in  these  tlie 
disease  of  the  kidneys  was  conBue<l  to  the  vessels,  while  in  20  i«s« 
the  heart  muscle  showed  degenenitive  chauges  aocompanyiDg  ihi* 
hyperti'oi>hy  and  in  these  there  was  involvement  of  the  stroma 
secreting  structure  of  the  kiilneys  as  well  as  disease  of  the  ve««el«. 

Looniis  concluded  that  "even  in  the  cirrhotic  kidneys  the 
mary  cardiac  hypertrophy  has  no  necessary  connection  as  cause 
effect  with  the  kidney  changes,  but  both  are  a  part  of  the  gentril 
fibrosis  which  has  its  origin  in  a  filjroid  diathesis,  either  her»yliu 
or  acquired,  the  liereditary   inlluences  iHMug  far  stronger  thaD 
acquired."    Nevertheless  "  as  a  rule,  the  more  extensive  tlw  oblil 
ing  changes  in  the  renal  arterioles,  the  greater  the  degree  of  card) 
hypertrojihy." 

I  cjinnot  doubt  that  in  many  caseii  which  have  been  descrilied  tf 
hypertrophy  of  the  heart  in  asso^'iation  with  chronic  renal  difleoaeaiM^ 
arteriosclerosis  them  has  l}ecu  a  false  hy]H:5rtrophy  such  as  was 
scribed  many  years  ago  by  Sir  Richard  Quain.  In  some  cases 
is  a  true  hyf)ertropLy  of  the  left  ventricle  with  thickeuing  and  hv 
plasia  of  the  muscular  fibrillie  alone;  in  a  considenible  nundier 
muscular  walls  of  lK)th  ventricles,  in  une<|ual  degrees  in  each,  are  thidt 
and  leathery,  not  from  increase  of  muscle  but  from  fibroid  develop 
ment  ami  infiltrati*m.  It  has  not  l>een  sutliciently  realizi^l  that  tbifl 
fibrous  hyperplasia  is  intimately  associated  with  local  nrteritis  in  tL« 
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iT  walJB.  So  long  as  the  thickeued  arteries  permit  an  mle- 
qnate  blotKl  stream  the  hypertrophy  of  the  muscular  tilu'e  coukiuues; 
bat  the  left  veutricle  becomes  enfeebled  and  diluted  when  the  arterio- 
scleroeis  baa  so  advanced  as  to  prove  a  real  obstruftion  to  the  blood- 
sapplj.  The  right  veutricle  in  some  cases  follows  the  failure  of  the 
left;  in  others  it  becomes  independently  dilated  and  sclerosed  iu 
sequence  to  degenerative  changes  in  the  vessels  and  tissues  of  tJie 
longs. 

Another  very  frequent  and  important  association  of  arterioscle- 
rosis is  with  atheroma.  Dickinson  found  iu  an  analysis  of  250  cfises 
of  granular  degeneration  of  the  kidney  atheroma  in  sufficient  degiee 
to  call  for  notice  in  fifty-two  per  cent.  When  the  granular  kidney  was 
obeervetl  in  youthfxil  subjects,  careful  examination  of  the  arch  of  the 
aorta  and  tlie  heart  valves  showed  some  specks  of  atheromatous  disease 
— they  were  found  in  a  child,  aged  six,  in  association  with  profuse  in- 
tertnbal  fibrosis  and  iu  another^  aged  fourteen,  with  granular  kidney. 
Gull  and  8utt<">n  stated  that  they  found  with  granular  contracted  kid- 
ney the  aorta  and  aortic  valves  much  diseased  and  the  seat  of  athe^ 
rumatous  and  sometimes  calcareous  changes  attended  with  dilatation 
of  the  aortA,  with  or  without  aortic  obstruction  and  regurgitation. 
In  c^iaes  of  atheroma  of  the  coronary  arteries  of  the  heart,  arterio- 
sclerosis is  a  frecjueut  tliough  not  a  constant  concomitant.  The 
question  of  thi.s  coiicomitance  has  an  important  1>eariug  u]>ou  the  diag- 
nosis and  prognosis  of  angina  pectoris.  I  have  long  held  the  opin- 
ion that  it  is  the  coexistence  of  arteriosclerosis  and  coronary  athe- 
roma that  in  the  great  majority  of  instances  constitutes  the  criterion 
of  true  angina  pectoris  and  deternunes  the  fatal  re.sult,"  In  rare 
caooB  death  from  angina  pectoris  has  taken  place  without  this  con- 
junction. In  such  it  seems  t*)  me  most  pit)bable  that  th»*re  hiw»  been 
an  acute  ischsemia  of  the  heart  consequent  upon  a  suddeu  spasmodic 
oonstrictiou  of  the  arteries,  some  cause  of  cjirdioc  weakness  concur- 
ring. It  is  noteworthy  that  in  the  case  of  Dr.  Arnold  who  died  at  the 
age  of  forty-seven  in  a  first  attack  of  angina  pectoris,  there  was  but 
one  coronary  artery  and,  considering  the  size  of  the  heart,  this  seemed 
to  be  of  small  dimensions  (Latliam,  "  Diseases  of  the  Heart,"  Loudon, 
Vol.  n..  p.  377).  In  the  great  majority  of  cases  of  true  angina 
iris  there  is  abiding  evidence  of  thickened  contracted  arteries; 
eirbea  of  pain  are  attended  with  spasmodic  constriction  of  these,  and 
if  ooTonary  atheroma  coexists  the  danger  to  life  is  enhanced.  Coro- 
nary atheroma  without  general  arteriosclerosis  is  manifested  by 
dyspnoea  without  pain  but  with  the  signs  of  failing  heart  already 
idaacribed.  Coronary  ntheronui  n^tth  arteriosclerosis  is  evidenced  by 
of  true  angina  x>ectorLS  with  all  its  fatal  augury.     It  follows 
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that  the  determination  whether  or  no  the  arteries  present  signs  of 
thickening  is  of  the  highest  practical  importance.  The  question  of 
treatment  arising  out  of  these  considerations  will  be  dealt  with  here- 
after. 

The  alliance  of  ai-terioselerosis  with  miiral  stenosis,  though  much 
less  freciuent  than  those  associations  already  discussed,  is  an  impor- 
tant one  that  has  hitherto  received  but  little  attention.  The  cases  of 
mitral  stenosis  observed  in  the  early  periods  of  life  and  until  the  age 
of  about  thirty-five  are  almost  invariably  due  to  rheumatic  endocar- 
ditis, the  forms  of  rheumatism  manifested  therewith  being  frequently 
very  slight  and  often  undetected.  In  later  periods  of  life  obstruction 
of  the  mitral  orifice  is  commonly  associated  with  arteriosclerosis. 
Goodhart  found  that  in  a  large  number  of  cases  of  chronic  renal  dis- 
ease there  was  a  notable  and  sometimes  extreme  thickening  of  the 
mitral  fiaps.  In  about  one-fourth  of  the  consecutive  cases  of  chronic 
renal  disease — 192  in  number — which  he  examined,  the  mitral  valve 
was  thickened  or  actually  contracted.  G.  N.  Pitt  also  noticed  the 
association  of  mitral  stenosis  with  gout  and  granular  kidneys.  He 
found  from  the  records  of  the  post-mortem  department  of  Guy 's  Hos- 
pital during  a  period  of  ten  years  that  a  contracted  mitral  orifice  is 
three  times  as  common  among  patients  with  granular  kidneys  as  in 
other  patients.  Two-thirds  of  all  the  cases  of  mitral  stenosis  oc- 
curred in  women.  Dr.  Pitt  believed  that  in  a  considerable  number 
of  these  the  granular  degeneration  of  the  kidneys  was  induced  by 
pregnancy  or  some  uterine  trouble;  and  thought  it  most  probable 
that  the  stenosis  was,  in  the  majority  of  instaiu'es,  secondary  to  the 
kidney  degeneration.  The  following  case  under  my  own  care  illus- 
trates some  interesting  i)oiuts  in  this  relation. 

A  lady,  aged  52,  came  under  my  care  for  dys]>ep8ia  ^vith  very 
slight  jaundice.  8ho  manifested  no  history  of,  nor  predisposition 
to,  rheumatism.  There  was  no  sign  of  cardiac  disturbance  and  the 
heart  nountls  were  normal.  After  the  lapwo  of  several  mouths  dur- 
ing which  there  liad  been  no  symptoms  other  than  those  of  occa- 
sional slight  dyspepsia,  I  found  just  riglit  of  the  apex  a  rough 
presystolic  murmur.  The  urine  had  a  specific  gravity  of  1.020,  was 
slightly  acid,  and  contained  no  albumin.  Tliere  were  no  signs  of 
gout.  The  evidence  of  mitral  stenosis  became  very  marked,  the  ])re- 
systolic  murmur  was  followed  by  a  blowing  systolic*  bruit.  The 
urine  showed  none  of  the  characters  of  chronic  renal  disease,  but 
a  sphygmogram  of  the  radial  pulse  indicated  by  its  anacrotic  bend 
some  arteriole  obstruction.  Ten  years  after  my  original  observation, 
signs  of  imi)lication  of  the  nervous  system  became  first  evidenced  in 
a  slight  epileptiform  attac^k  and  s]>asm  referred  to  the  throat. 
Ophthalmoscopic  examination  showed  the  discs  to  be  very  pale  and 
inclined  to  atrophy.     Slowly  signs  of  dementia  followed,  and  death 
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took  place  after  UiP  cnso  hiu\  Uoihi  wntcliod  for  thirt^^en  veare.  At 
the  jjoat-iuorteiu  ejLiiiuiujitiuii  carefully  luaile  by  Dr.  Bfinil  MoriHon^ 
the  mitral  valve  preH^nted  the  fuuuel  fnrin  nf  st-eiiosis,  tie  orilice 
admitttug  one  linger.  The  Hulihtaiu-e  of  the  valve  and  tiiti  chnrda> 
tendiuere  were  muoL  tlik'keDed  and  fibrouH.  At  the  juiictiou  tif  the 
antt^ritir  and  jKwterior  iiajiH  nf  tho  valve  on  eju-li  sido  a  Hrnall  tibrtms 
papilla  was  interpostHl.  Ontr  or  tw(>  patcbos  of  ath*>rnma  wfie  to  be 
seen  f)U  the  valve.  The  aortic  valvo-negfueutH  wove  tliii'keued  Imt 
competeut;  hoiiu^  pati-hfs  of  atheroiua  were  observed  ou  the  iutnrior 
surfatre  of  the  anrta.  In  various  regions — the  jdeiinr,  th*:*  h^ft  lung, 
the  capsules  tif  the  spleen  ami  liver,  and  the  forlieeH  uf  tlie  kidney — 
there  were  evidences  of  a  chronic  ftbntid  proliferatinn.  The  ^^ntnular 
chaugeA  in  the  kidneyn  themHelvpH  were  not  ailvunued  but  the  cap- 
sules wei-e  adherent;  tlie  pleural  adhesions  in  the  left  chest  were  very 
extensive,  and  tlie  lun^  was  huuiII  and  tilirous;  the  liver  waw  some- 
what enhir^'eii  and  of  "uutnieK"  character  (not  cirrhotic),  itw  capsule 
waH  firnih  lixed  t<:>  the  anterior  wall  of  the  abdomen  and  to  the  dia- 
phragm by  old  adhesiou8-  tho  spleen  wan  fised  l\v  its  capsule  to  the 
Htomach  anil  adjacent  structures  by  fibrous  hands;  the  dura  mater 
was  tiriidy  adherent  to  the  calvariiini  and  to  tlie  arachnoid,  the  pia 
mat^-r  sliowed  tibnnd  thickening  noticed  esi^ecially  along  the  lines  of 
the  blood-vessels. 

In  this  CAse  it  appeared  to  ras  that  the  fibroid  changes  in  the 
many  and  various  situations  were  greatly  disproportionate  to  the 
arfcerifti  thickening.  The  earliest  signs  were  consistent  with  peri- 
bepatitts,  the  evidences  of  which  at  the  autojjsy  were  the  old  tibroid 
changes  in  the  ca])sule  of  the  liver  and  the  Hrni  adhesions  to  the 
Burrouuding  structures.  Then  followed  the  signs  of  gradual  acle- 
roHis  at  the  loitral  orifice  and  the  slow  wehling  of  the  curtaiiiH  of  tlie 
valve  to  form  the  funnel-mitral.  During  many  years  there  were  only 
occasional  deviations  from  very  fair  health,  the  snlijei^t  of  these 
changes  being  a  lady  energetic  in  works  of  lienevolence.  I  had  many 
opportunities  of  examining  the  urine  which  presented  (juite  normal 
characters;  there  wjis  no  evidence  of  renal  iuadeciuacy.  The  signs  in 
the  lung  were  thouglit  to  ho  due  to  the  cardiac  disease.  There  was 
really  a  progressive  and  abundant  scderosis  in  pleura  and  lung.  Not 
till  ten  years  after  my  first  observ-ations  did  signs  of  paralytic  demen- 
tia show  themselves;  these  were  found  to  be  due  to  a  very  extensive 
sclerosis  without  disease  of  the  cerebral  vessels.  The  tibrosis  of  the 
kidney  was  (juite  a  late  change. 


PctihoIfHjy. 

From  a  review  of  the  extant  evidence  and  from  independent  investi- 
gations which  T  have  myself  made,  T  am  led  Uj  the  following  con- 
clusions.    Thickening  of  the  walls  of  the  aiterioles  may  be   [a)  in 
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the  internal  coat;  in  such  case  there  is  &  gradnal  obRtmctioD  d 
the  tube  of  the  vessel  in  varving  degrees  up  to  complete  blockiiifc 
(A)  in  the  external  coat;  thus  the  disease  spreads  from  witbonl  ii>- 
ward.  The  niuscular  coat  is  involved,  but  hyj^ertrojihy  uf  this  oaI 
in  by  no  means  au  invariable  feature  of  the  disease;  the  fibrom  tis- 
sue invades  it  and  causes  its  degeneration.  The  intima  inay  be  tnurt 
exteuHively  thickened  in  some  situutionu  and  the  adventitia  in  oUten. 
frequently  both  external  and  internal  coats  are  affected;  (c)  the 
process  of  fibnmis  may  arise  externally  to  the  arterioles  allogtttlier, 
but  by  its  extension  may  involve  these.  The  ca«e  alxjve  deAcnbfd  » 
a  sample  of  many  in  which  there  in  no  initial  arterio^cIerosiB — tlie 
abundant  proliferation  of  filirons  tissue  ia  in  many  Hituations.  Prob- 
ably some  eases  of  granuLir  kidney  commence  by  a  proliferation 
change  in  the  fibrous  tisHues  external  to  the  blood-veBsels,  others  is 
the  blood-vessels  themselves.  The  sclerosis  oljserved  in  some  auM 
of  disease  of  the  ner>'ous  syntem — disseminated  cerebro-sjiinal  ad^ 
Tosis,  tabes  dorsalis,  general  paralysis  of  the  insane — in  which  then 
is  no  evidence  off  asHociatiou  with  iliseased  arteries  nor  with  gnanular 
kidney  come  under  this  category. 

It  is  most  probable  that  these  changes  are  due  to  a  solablo  (toiaoo 
circulating  in  the  blood.  In  class  {n)  tliis  ojierates  directly  upoa  ibe 
internal  cuat  of  the  ves-sel,  in  {h)  the  channels  are  the  lymphatics  which 
are  so  abundant  around  the  external  coat,  in  (r)  the  distribution  is  by  ' 
the  lymphatics  in  the  various  fibrous  tissues.  It  is  evident  that  thi» 
poison  may  l>e  elaborateil  thrtiugh  the  agency  of  the  syphilitic  microbe 
Its  dependence  upon  gout  is  less  surely  established;  there  is  no  good 
evidence  of  any  relation  of  intensity  l)etween  the  two  affections,  Iwit 
arteritis  undoubtedly  can  occur  from  gout.  With  some  forms  of 
renal  ilisease  its  relation  is  close,  tliongb  not  in  notable  degree  with 
tlu)8e  which  affect  v»rincipally  the  secretory  portions  of  the  kidnej* 
It  would  appear  that  the  ilisease  affecting  the  heart  and  vefiseU  iml) 
becomes  manifested  through  an  involvement  in  the  disease  of  tb^ 
fibrous  elements  of  the  kidney.  Such  fibrosis  may  l>e  primary,  a» 
in  typical  forms  of  interstitial  nephritis;  secondary,  as  in  irritatiooft 
of  the  kidney  from  stone  or  from  the  extension  of  deeiimmatiTe 
nephritis  to  the  connective  tissue. 

The  muscular  coat  of  tlie  larger  arteries,  such  aa  the  radial,  U 
nsoally  in  over-action,  though  capable  of  relaxation  from  caosea  ber^ 
after  to  be  ctmsidered.  This  is  only  a  natural  corollary  of  the  ob* 
structive  disease  in  the  smaller  arterioles  and  capillaries.  The  hkaoA 
within  the  arterial  tubes  is  in  greater  tension  than  uorual,  owing  tu 
the  peripheral  ol»fttniction  plus  the  increased  force  <>f  the  left  ven- 
tricle.    It  is  prol)able  that  the  muscular  coat  of  these  arieriaa  m 
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eimOy  in  a  state  of  abnonnnl  contraction  from  an  irritation  of  tlie 
vaao-motor  uervons  inecLanism  whether  oeutral  or  i)eripheral. 

There  is  a  double  cause  of  hypertrophy  of  the  left  ventricle — the 
peripheral  obstruction  due  to  the  disease  and  the  resultant  blocking 
of  the  arterioles  and  c*H])iUariea  in  variouH  areas  of  greater  or  less 
extent,  and  the  initiation  and  continuance  of  over-plus  blood  pressure 
within  file  arteries  from  vaao-motor  stimulation.  A  true  hy])ertrophy 
of  the  heari-muaele  may  ensue,  but  if  its  own  arteries  become  dis- 
OMedt  if  scleroHiK  sjireads  in  Oh  couuei^tive  tissue,  or  if  other  forma 
of  degeneration  occur,  enfeeblement  and  dilatation  will  follow. 

Wliile  arterioHclentsis  is  due  to  a  soluble  and  diffused  fjoison, 
atheroma  is  the  result  of  an  insoluble^  particulate  material  wliich 
blocks  the  minute  arteries  of  the  wall  of  the  vessel  (the  vasa  vasorum), 
producing  the  series  of  changes  already  described.  The  local  dis- 
atheroma,  and  tlie  more  diffused  disease,  arteriosclerosis,  often 
mcuT  to  produce  the  morbid  phenomena. 

Physical  Diagno^xa. 

Examined  in  the  way  previously  described  for  investigating  athe- 
roma, the  radial  artery  may  be  found  to  be  firm,  incompressible, 
cyliudrical,  rf>lling  under  the  tiugers  as  a  tiuill,  a  straw,  or  a  tendon. 
The  pulsation  felt  within  the  artery  is  not  sudden  but  gradual;  the 
Teasel  is  full  between  the  beats.  The  eord-Lke  pulsating  vessel  is 
often  visible.  The  brachial  artery  is  also  observed  to  be  lirm,  t<irtu- 
ous,  like  a  flexuous  cord  and  moving  laterally  witli  each  pulsation. 
Tlie  temporal  arteries  are  also  visible,  presenting  similar  charjicters. 
The  carotids  are  seen  and  felt  to  beat  in  the  neck  with  a  heaving  pul- 
sation. The  ajjex  of  tlie  heiui  forcibly  lifts  the  cheHt-wall  outside 
And  below  the  normal  position,  and  the  oliserver  finds  on  palpation 
»  powerful  thrusting  impidse.  Auscultation  of  the  heart  shows  the 
aortic  second  sound  to  be  loud,  metallic,  or  tympauiti<',  the  first  sotuid 
at  the  ai^x  prolonged  and  dull.  These  are  the  typical  signs  of  an 
advanced  case  of  arterioscleroais,  and  where  there  is  such  an  assem- 
blage  of  signs  there  can  be  no  doubt  that  chronic  Bright's  disease 
eoDcnrs. 

The  signs  of  thickened  arteries  may,  however,  be  manifested  in 
'\\  lesH  degree;  so  it  l>ecomes  necessary  to  asoerbiin  whether  or 
no  the  pulse  is  one  of  high  or  abnormally  increased  tension.  The 
method  which  T  recoTumend  is  to  ]»]m'e  one  finger,  which  may  be  the 
forefinger  or  midiUe  finger,  lengthwise  over  the  artery,  while  the  i>a- 
tieut's  han<l  is  either  supported  by  the  left  hand  of  the  observer,  or 
elae  by  the  other  fingers  of  his  right  hand  gi'asping  the  wrist.  In 
tliis  way  one  finger  receives  the  impressions  from  the  vessel  over  a 
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considerable  portion  of  its  length,  and  the  observer  should  propaud 
to   himself  certain  questions,  viz,,  1.  Is  the  pulse,  with  th*  wy 
slightest  pressure  exerted,  easily  felt?    2.  With  a  slij^ht  ioem» 
of  the  pressure  does   it  ce»ise  to  1h*  felt?    la  it  refulily  ub^ened 
with  slight  pressure,  and.  easily  obliterated  by  slight  increase  of  ihs 
pressure?     In  such  a  case  the  pulse  is  one  of  low  tension.     Again, 
3.  On  increasing  the  pressure,  does  the  pnlw?  liecorao  more  eaai} 
felt?    Is  it  scarcely  (>erceptible  at  low  pressure,  while  with  «liglil 
incrommit  of  pn'ssure  it  becomw*  more  i.*videut?     On  increasing*  IIlik 
pressure  do^s  it  cease  to  be  thus  evident?     If  such  is  the  aut*,  the 
pulse  will  be  one  of  moderatt?  tonsi<3n.     Then,  4.  Dfjes  th»?  imke^ 
with  considerably  iucreased  prt^ssure,  become,   ni)t  i>bliterattN.l,  Irat 
still  more  evident  thau  previously,  and  dcies  the  artery  feel  hard  with 
no  very  considerable  chauKe  in  its  bulk  at  the  time  of  the  pulsation' 
If  so,  the  ]>ulse  is  one  of  increased  and  [>rotracted  tonsion.     In  uez- 
tain  cases,  with  all  the  pressure  that  can  reasonably  be  employed, 
the  pulse  fails  to  lie  oxtiuguished  by  the  finger,  the  oljserver  may  ia 
such  case  conclude  that  there  is  greatly  increasetl  tension.     Then  the 
tips  of  the  fingers  used  in  the  t)rdinary  way  for  feeling  the  pulse  uj»t 
be  made  to  firndy  com]>ress  the  artery,  a]id  the  flow  of  bkjod  b^inK 
completely  arre^^ted,  it  may  \)e  determined  whether  the  vewsel  on  th<t 
distil  sidt^  of  the  compresscil  jMtiut  is  to  be  felt  or  not.     Usimlly  it 
cannot  be  felt,  but  if  the  coats  are  abnormally  thick  its  cylindrial 
imtliiio  is  to  be  detected.     lu  somi»  cases  even,  aa  Doughw  Powell  hsa 
pointed  out,  a  pulsation  is  to  be  felt — there  is  a  retlux  pulse  from  an 
anusiml  inosculation  between  the  radial  and  ulnar  arteries,  "ahi^ 
tension  pulse  witli  perii>hernl  i-eflux.*' 

In  a  pulse  manifesting  these  signs  of  over-teusiou  of  the  bloal 
current  and  apparent  if  not  real  thickening  of  the  walls  of  the  veswi, 
a  relaxation  may  be  brought  about  by  various  agencies.  In  condi- 
tions of  general  fever,  the  pulse  may  liecome  compreflAible  And 
dicrotic.  So  also  after  the  adniinistratiou  of  aperients,  especiallT 
mercurials.  Nitroglycerin  and  the  nitrites  imuluce  a  similar  vffvti, 
and  this  is  rapidly  manifested  after  the  aflministration  of  nitrite  ol 
amyl  by  inhalation.  These  are  all  nmtt^^rs  of  common  oliservalion 
I  am  at  a  loss  to  understand  why  this  should  1>p  cited  as  an  argument 
against  the  de<lucti(m  of  those  who  assert  that  there  is  a  fibroid 
change  in  the  minute  arteries  and  in  favor  of  that  of  those  who  onn- 
tend  for  a  pure  muscuhir  hypertro]ihy.  It  has  b«^n  said  that  thr 
observed  results  give  every  ]iroof  of  a  full  physiologicjd  activity  in 
the  muscular  coats  of  the  arterioles,  and  the  latter  cannot  therefore 
have  undergone  fibroid  change.  Tins  might  In?  valid  if  it  were  rem- 
tended  that  the  changes  wena  universal  in  the  arteholea  aud  Urger 
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arteries,  but  no  one  supposes  this.  There  is  a  conseusiis  of  niodem 
olisenntioDs  to  show  that  fibroid  changes  do  occur  in  the  arterioles  in 
manv  situations,  that  these  are  greatlv  iu  excess  of  any  hypertrophy 
of  the  muscular  coat,  antl  that  in  some  jjarth  the  musciUar  coat  is  im- 
potent from  degeneration.  Though  there  may  be  diseiisetl  uiterioles 
in  many  aroas,  there  is  abundant  effective  muscle  in  arteries  of  the  cali- 
bre of  tlie  ntdial  as  well  as  iu  the  viist  number  of  the  smaller  arteries. 
Mevkntiiciil  Jlroim  for  Di'termintug  Art^^ial  lii^ntiatavce. — A  large 
nnmber  of  instruments  have  l>ei^n  devised  for  ascerLiining  the  amount 
of  pressure  t^  Iw  exertotl  ui)on  tlie  radial  artt*ry  in  order  to  arrest  the 
blood  current  therein.  These  have  been  termed  8phygmosco]>es, 
aphygmomet-ers,  and  sphygmomanometers.  Recently  Dr.  George 
Oliver  has  devised  iustrumeuts  termed  the  nrftn'ointfer  and  the  puhe 
frrt»<itrr.  tjautjr^  with  which  he  has  mmle  many  observaticms.  The 
piir])086  of  the  arteriomet^T  is  t<»  determine  the  calibre  of  the  artery 
investigated,  by  noting  by  meaus  of  a  jtressure  gauge  {irovided  with  a 
di&l-index  the  range  between  tlie  ]x>iut  indicating  the  slightest  de- 
gree of  pressure  required  to  make  the  index  respond  to  the  movement 
of  the  blood,  aud  that  which  sutHoes  to  arrest  the  movement.  Dr. 
Oliver  ^<]s  that  in  health  the  cjdibre  of  the  arteries  is  always  vary- 
ing within  certjdn  limits.  A  change  in  the  calibre  of  the  artery  in 
health  is  almost  invariably  brought  about  by  an  nlteratitiu  of  poe- 
tare,  as  from  the  standing  to  the  sitting  or  recumbent  position.  '^In 
health  the  calibre  of  the  syst^-mic  arteries  never  remiiius  i>ersisteutly 
tmifonn,  but  is  consUintly  varying  witliin  pi-etty  wide  limits  iu  re- 
sponse t4>  change  of  physioli»gical  condition;  and  the  variations  fol- 
low a  definite  order."  '*  Li  chronic  interstitial  nephritis,  myxnv 
dema,  ac<iuired  syphilis,  and  chronic  goiit,  the  cjilibre  has  been 
found  nnifr»rm  iu  all  the  postures.  Dr.  Oliver *s  observations  show 
that  the  demonstration  of  such  uuiftirmity  may  have  an  important 
t^ejiriug  upon  dlaguosis,  e-sjMiciaUy  in  acfjuired  cases  of  syjihilis.  In 
some  cases,  however,  the  detection  of  a  uniform  radial  calibre  may 
indieale  a  truusitory  conditicm  of  little  or  uo  jiathological  signifi- 
cance. C^jutirmatory  signs  must  l)e  looked  for.  Another  valuable 
piece  of  evidence  as  sho^*n  by  the  insbument  is  a  persistent  reduc- 
tion of  the  normal  calibre  of  the  artery.  I'^nder  Ufirmal  conditions  the 
average  maximum  calibre  of  the  radial  artery  iu  men  varies  from  2.0 
to  2.5  millimetres,  and  in  women  from  1.8  to  2.3  millimetres.  Or- 
gnnic  rwluction  of  this  cjdibre  is  met  with  iu  arteri<»Hcleniftis,  In 
BTphilis.  and  in  chronic  gout.  The  conjunction  of  invariability  of 
calilire  iu  various  jujstures  aud  of  redntrtion  of  calibre  l>elow  the  uor- 
jDal,  is  intpniinnt  ovideiice  of  a  lasting  morbid  condition  which  leadft 
'■trtmgly  Ut  the  diagm^sis  of  the  disease  mt^ntioued. 
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The  sphygmogi'aph  givee  imjM^rtant  eviilenoe  iu  the  cltagnoKi*  <i 
arteriosclerosis.     In  chrome  reual  diseaae  for  a  protriictod  i«h^'J. 
there  Ih  ubuornially  iucnmseil  arterial  teusiou.     In  talcing  the  Rplijrg- 
luograin  tlie  observer  Unds  that  wlieu  flight  ilegre(?«  of  preasore  an 
put  upon  the  artery  the  needle  of  tlie  fiph.vgniograph  failfl  appm'i> 
ably  to  move.     The  maximum  movement  of  the  needlo  and  thanfcM- 
factory  dulineMiou  of  the  trace  ara  only  obtniuni  when  cousidenUl 
pressure  is  exerted.     The  gi'eatest  possible  pressure  may  fail  to  extan- 
guish  the  trace,  and  in  some  cases  it  may  be  noted  iliat  undiir  tbtt 
higher  degrees  of  pressure  the  needle  becomes  arre.stod  and  the  m- 
cending  wave  broken,  an  anacrotic  wave  bulging  therefrom.     In  otbir 
cases  the  first  wave  may  bo  manifested  as  u  Imuul  plnt-ona,  famung 
the  summit  portion  of  the  tiace.     The  signs,  tlioi-efore,  besidett  Um 
broad  summit-plateau  of  prolonged  tension  are:  (1)  In  taking  the 
8j)hygmogram,  low  degrees  of  pressure  upon  the  artery  fail  to  tlorekp 
the  trace,  while  further  compression  succeeils;  02|   the  rhief  deocMld- 
ing  wave,  the  dicrotic,  is  but  slightly  pronounced,  and  has  &  higb«r 
position  than  iu  the  ut>rmal  trace. 

The  si)hygmogram  in  [troloiiged  tension  may  have  a  connidesBfab 
or  a  very  slight  altitude.  If  the  pulse  is  full,  the  amplitude  will  1m 
considerable;  on  the  other  hand,  a  pidse  may  be  very  small  and  nm*- 
row,  and  yet  manifest  over-tension.  It  is  a  very  conuuou  niistake  lt> 
say  that  a  small  thready  pulse  is  ejisentially  weAk.  The  «phygino- 
graphic  evidence  may  correct  this  error.  In  the  case  of  a  small  pub* 
whoso  characters  may  he  determined  with  difficulty  by  the  tinger,  a 
hyi)ertrophied  left  ventricle  may  be  toiling  against  the  olmtraction 
of  thickeued  and  contracted  arteries.  The  sphygmogram  in  advaocvfl 
stages  of  chrouic  Bright's  disease  with  arteriosclerosis  oiieu  mftni- 
fests  mauy  serrutions,  iudicatiug  vibratirms  of  the  necnlle,  in  all  lli^ 
parts  of  the  hlopiug  down-stroke.  These  are  seen  in  extreme  de^fren 
iu  athttromiL  when  the  vtmtricle  begins  to  fail.  They  are  recorded  lu 
PL  m..  Fig,  *2,  in  the  diastolic  portiou  of  the  trace. 

In  the  later  stages  (^f  the  disease  also,  when  there  is  failing  hi*Art, 
the  dicrotic  wave  which  has  previously  beeu  but  sliglitly  pronouncetl 
and  near  the  summit  of  the  sphygmogram  l>ecomes  more  prt>uouucitl 
and  the  notch  is  seen  to  be  deei>er.     Fig.  3. 

I  Iiave  scarcely  ever  observed  the  conjunction  of  broad  summit  aotl 
mnrkeil  dicrotism  without  the  patient  manifesting  the  signs  of  failioK 
heart.  I  have  noticed  it  when  tliere  have  been  coucurrtoit  signs  of 
hypertrophy  and  dilatation  and  when  there  has  lieen  evidMJCi'  of 
atheroma  of  the  aorta.  I  have  seen  it  in  coses  of  alcoholism  when 
degeneration  f>f  the  heart  might  l>e  suspecte<l,  in  some  iustaiiceH  of 
rapid  heart  and  irritiiblu  hojirt  iu  which  commencing  dilatation 
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probable,  and  in  others  manifesting  bypocbondriasiH  or  meLuicbolu. 
In  one  sucL  case  suicide  was  the  end.  It  must  Ije  renieinlieivd,  how- 
ever, that  these  observations  do  not  appl}*  ualess  the  dicrotiKm  a 
found  to  bo  permanent.  There  may  \)e  many  causes  for  a  ii^infiorv; 
reduction  of  tension  to  the  extent  of  ])rodiicin^  full  dicrotism  iBtb» 
pulse  of  the  subject  of  arteriosclerosis.  A  fitHt<»  of  fever  in  the  jift- 
tient  will  produce  it.  So  also  the  administration  of  nitro^^lycenit 
or  the  inhalation  of  intrit4i  of  amyl.  This  is  well  seen  in  Fig.  4, 
PI.  III.,  where  in  tlio  pulse  of  habitually  full  tension  of  arterio«ckrD- 
sis  the  adininiatratiou  iif  nitroglycerin  has  caused  full  dicrotism. 

These  considerations  show  that,  at  any  rate  in  certain  titagefl  li 
the  disejise  in  the  subject  of  tirin  and  thickened  arfAiries,  tho  muacdai 
coat  of  the  vessel  is  not  closely  adapted  to  its  contejits.  The  vibnp 
tiona  of  the  thick-walled,  and  iu  some  part«  atheromatous,  TMMlan 
not  controlled  by  the  contrat^tion  of  the  muscular  wnllfl.  The  ampW 
dicrotic  wave  shows  that  the  vessel  is  not  full  l>etween  the  beali. 
The  evidence  is  strong  against  the  view  that  a  true  muscular  hv\w- 
trophy,  in  arteries  of  the  calibre  of  the  riulial,  is  in  existence  nnJer 
the  circumstances. 

In  the  cases  of  arteriosclerosis  manifesting  angina  i>ectt>ns,  ex- 
cept those  associatt^d  witli  marke<l  incompetence  of  tlie  aortic  vnlvw, 
the  sjjhygmograph  tells  of  a  contracted  artery  whose  muscular  wiD 
contracts  to  still  gn^ater  degree  during  a  j)aroxysui.  Tlu're  is  en* 
dence  of  vaso-motor  s[)asm  producing  a  tight  constriction  of  th»»  «• 
teries  against  whicli  obstruction  the  heart  ineffectually  strugghl 
(PI.  m..  Figs,  .5  and*)). 

Giving  those  considerations  their  due  weight  I  would  emphasise 
the  imjMirtance  of  the  precise  investigation  of  the  tension  of  the  art^ 
rial  pulse  in  cases  manifesting  signs  of  angina  pectoris  or  of  a  form"' 
suffering  rosembliug  it.     If  a  patient  complaining  of  symptoms  which 
closely  resemble  those  of  angina  pectoris  manifest  ou  repeated  esJUD- 
inations,  and  especially  on  examination  during  the  continuance  of  th* 
painful  crisis,  low  arterial  teusion,  it  is  almost  certiiin  that  the  affw^ 
tion  is  a  false,  and  not  a  true,  angina.     If,  on  the  other  hand,  th^ 
symptoms,  even  "though  they  do  not  seem  to  l)e  typical,  are  atteu<W 
with  augmented  arterial  t*?nsion,  the  fear,  present  or  remote,  of  trt» 
angina  is  justifie<l.    The  observation  is  important  for  diagnosis,  prog- 
nosis, and  treatment.    For  diagnosis,  because  it  suggests  the  probfthil- 
ity  of  the  occurrence  of  atheromatous  changes  in  the  c<^»ronary  art^ri; 
for  treatment  because  the  recognition  of  such   probability  and  th<» 
prolonged  administration  of  arterial  relaxants,  especially  the  iocUdw 
(as   recommended  by    Huchard)  or  nitroglycerin,  may  pmveni  the 
progress  of  the  enilurteritis,  and  may  ab<ilish  the  s^niptoros  of  pain- 


ABTEBI0SCLER08LS. 


577 


'  An  important  indication  of  a  contracted  artery — of  a  condition 
in  which  the  vaao-inotor  power  cauBing  conatrictiou  of  the  arter>'  is 
imperfectly  antagonized  by  a  toiling  left  ventricle — is  seen  when  the 
iSphTf^mogmm  preseuta  a  8lo]>ing  instead  of  a  vertical  up-stroke. 
When  there  is  no  indication  of  aneurysm  or  of  organic  disease  at  the 
•ortic  orifice  the  presence  of  obliquity  of  the  up-stroke  may  be  of 
'considerable  practical  importance.  First,  liowever,  the  observer 
innst  be  carefnl  to  ascertain  whether  the  obliquity  is  occasioned  by 
•causes  external  to  the  vessel  exjilored.  The  intervention  of  a  ron- 
siderable  quantity  of  subcutaneous  fat,  or  of  any  growth  superficial 
to  the  vessel,  may  so  interfere  with  the  motion  imparted  to  the  needle 
of  the  8pbygmogrfti>h  as  to  cause  a  very  marked  obliquity  of  the  up- 
Btroke.  Excluding  snch  causes,  as  well  as  anenrysui  and  organic 
disease  of  the  aorta  and  its  valves,  a  sloping  line  of  ascent  observed 
'tmder  A-arious  gradations  of  pressure  indicates  that  a  feeble  left  ven- 
tricle is  toiling  to  overcome  the  resistance  of  a  constricted  artery. 
We  may  observe  such  a  condition  of  abnormal  arterial  constriction 
long  before  the  occurrence  of  signs  of  chronic  renal  disease.  It  may 
be  met  with  for  long  periods  in  patients  manifesting  ansDmia,  dis- 
appearing when  the  corpuscular  richness  returns  to  the  normal. 
I  In  painful  affections — as  neuralgia,  migraine,  or  load-colic — the 
;  sphygmc>graph  reveals  abnormally  increased  arterial  tension  (PI. 
HL,  Fig.  8).  A  like  oharai^ter  of  the  pulae-trace  is  seen  in  sufferers 
bom  gout,  in  some  of  the  subjects  of  alcoholic  indulgence,  and  in 
those  who  live  not  wisely  hut  too  well.  So  also  in  hysteria.  In 
some  cases  the  tendency  would  seem  to  be  hereditary.  I  have  found 
that  ihoHe  who  manifest  these  signs  are  especially'  emotional  and  fre- 
quently ailing  with  painful  affections.  In  syphilis  I  have  found  tlie 
I  Rphygmographic  evidence  of  over-tension  in  the  arteries  at  early  as 
'  well  as  late  stages  after  infection.  Such  observations  as  I  have  made 
confirm  Dr.  Oliver's  view  ex|»res8ed  in  the  preceding  i>aragraph8. 

The  presence  of  obliquity  of  up-stroke  of  the  sphygmogram  with 
prolonged  tf^nsion  in  the  artery  may  be  of  importance  in  diagnoHis  and 
I  prognosis.     In  cjises  raanifosting  these  signs  I  have  found  symj)to- 
j  made  evidence  of  cardiac  enfeeblement :  precordial  discomfort,  faint- 
!  ingH,  extreme  lassitude,  inexplicable  languor,  accelerated  breathing  or 
dyspDrna.  and  ner\ous  apprehension.      In  a  case  in  which  the  dis- 
tresH  of  the  patient  seemed  disproportionate  to  the  physical  signs  of 
,  illness,  I  often  found  the  explanation  in  this  condition  of  the  heart. 
"In  some  cases  there  were  alternations  with  palpitations  or  with  irreg- 
ularities.    I  also  found  the  condition  subsequent  to  diphtheria.     In 
mpe  patient  right  hemiplegia  and  aphasia  ensued,  another  died  of  apo- 
||iK>'.     Many  patients  were  the  subjeots  of  osteoarthritis;   in  other 
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cases  empbyBema,  chronio  bronohifcis,  and  spasmodic  asthma  coex- 
isted ;  in  many  there  was  marked  evidence  of  blood  deterioration. 

CUrdcaL  Oroupa  of  ArUrioBcieroaia. 

Oronp  I.  Bencd  Disease,  In  all  forms  of  renal  disease  there  may 
be  plm  tension  in  the  arteries.  In  the  earliest  stages  of  acute 
nephritis  the  tense  artery  may  be  felt  It  has  been  contended  that 
this  abnormally  increased  tension  may  be  fonnd  previously  to  the 
commencement  of  any  kidney  change  or  to  the  appearance  of  any 
albumin  in  the  urine.  ("  The  Etiology  of  Bright's  Disease  and  the 
Pre-Albuminurio  Stage,"  by  F.  A.  Mahomed,  Medico-Ghirurgioal 
Transactions,  1874,  p.  197.)  In  the  more  chronic  cases  of  tubal 
nephritis  the  thickened  arteries  may  be  detected  in  some  subjects, 
children  as  well  as  adults,  with  the  concurrent  signs  of  hypertrophy 
of  the  heart  and  retinal  hemorrhages.  The  observation  of  the  degree 
of  tension  in  the  radial  artery  is  therefore  of  much  importance  in 
any  case  of  ordinary  inflammation  of  the  kidneys.  In  a  case  which 
runs  a  favorable  course  the  artery,  when  the  dropsy  subsides  and  the 
urine  becomes  less  albuminous,  is  found  to  be  more  compressible. 
Oonversely  an  unfavorable  opinion  must  be  given,  if,  although  the 
acute  signs  subside  and  the  albumin  in  the  urine  diminishes  to  a 
small  proportion,  the  artery  remain  tense  and  the  left  ventricle  shows 
signs  of  hypertrophy,  and  especially  if  in  addition  retinal  hemor- 
rhages are  observed. 

In  the  renal  disease  induced  by  lead-poisoning  Professor  Oliver, 
of  Newcastle,  finds  that  there  is  first  an  acute  parenchymatous 
nephritis  and  afterwards  a  true  interstitial  nephritis,  the  walls  of  the 
small  blood-vessels  becoming  thickened,  Bowman's  capsule  being 
rendered  more  fibrous  and  laminated,  and  the  glomeruli  becoming 
compressed.  There  are,  however,  in  lead-poisoning  concurring  morbid 
phenomena  in  the  systemic  arteries.  During  attacks  of  lead  colic  the 
pulse  becomes  hard,  resistant,  and  decidedly  retarded.  In  patients 
in  whom  there  have  been  repeated  attacks  of  colic,  or  in  those  who  have 
suffered  only  one  severe  attack,  there  is  a  remarkable  difference  be- 
tween the  pulses  of  the  two  sides^nearly  always  there  is  a  higher 
arterial  tension  in  one  radial  pulse  than  in  the  other. 

In  cases  with  the  symptoms  of  renal  calculus  the  observation  of 
morbidly  thickened  arteries  is  also  of  great  importance,  for  in  these 
as  well  there  may  be  a  like  series  of  cardio-vascular  changes. 

In  the  majority  of  cases,  however,  of  chronic  Bright's  disease 
(interstitial  nephritis)  witii  the  associated  arteriosclerosis  there  are 
no  symptoms  of  acute  disease  and  none  expressive  of  a  notable  dis- 
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tnrbance  of  the  kidney  to  mark  the  onset.  Dyspepsia  with  the  signs 
of  gastric  catarrli»  headache,  difficulty  of  breathing,  or  recurring 
brouchorrhcea  inay  be  the  flvmptoiaa  for  whioli  the  physician's  aid 
is  sought.  Then  the  evidences  of  thickened  arteries  with  hypertro- 
phied  or  dilatetl  lienrt,  the  anipmi»i,  thf^  history  of  frequent  micturi- 
tion, especially  at  nighty  and  the  copious  pale  urine  of  low  specific 
gravity,  slightly  idluirniuoiis,  complete  the  diagnosis. 

Among  the  factors  nl  the  morbid  conditions  of  arteries,  heart,  and 
kidneys,  mental  overrttruiu  is  prolmbly  mont  frefpient  than  is  gener- 
ally admitted.  The  influence  of  protracted  emotion  in  the  ])ro- 
ductioE  of  arterial  and  cardiac  disease,  though  not  often  readily 
demonstrable,  is  nevertheless  real.  It  has  been  jiroved  by  tlie 
plethysuiograph  of  Mosso  that  emotion  induces  a  Hpasinodic  oon- 
tniction  of  the  arterioles.  "Strong  and  repeated  eniotinus,'*  says 
Huchard,  "can  induce  cardiac  afTectious  by  their  incessant  action 
upon  the  peripheral  circulation.  This  is  one  of  the  reasons  why, 
according  to  my  observations,  arteriosclerosis  is  so  fre<pipnt  in  ninni- 
bers  of  our  profession.  It  is  the  disease  of  medical  iiractiti oners, 
because  their  professiou  is  associated  with  emotional  and  nervous 
overstrain.  For  the  same  reasons  it  is  a  disease  of  i>olitician8  and 
financiers"  ("Maladies  du  CVeur,'*  etc.,  p.  78). 

Groui>  II.  Spasmodic  Asthma  and  Pulnioymnj  Affeclioas.  One 
of  the  must  marked  examples  of  firm,  thick-walled,  incompi-essible 
radial  arteries  I  have  ever  obser^^nd  was  in  a  case  in  which,  during 
many  years  and  until  the  deatli  of  the  patient,  there  was  no  indica- 
tion of  disturbance  of  the  function  of  the  kiibieys,  no  albuminuria, 
no  reduction  of  the  normal  specific  gravity  of  the  urine;  but  tliere  were 
frequently  recun-ing  attjicks  of  spasniudic  nsthina,  signs  of  persistent 
local  fibrosis  of  the  lung,  and  occasional  evidence  of  acute  localized 
pneumonia. 

The  association  between  vascular  emphysema  of  the  lung  and 
increased  tension  within  the  arteries  has  been  noted  by  many  obser- 
vers. It  is  well  known  that  chronic  Bright^s  disease  coexists  in 
many  cases.  Gnll  and  Sutton  fruind  tlie  kidneys  granular  and  con- 
tracteil  in  twenty-two  out  of  thirty-three  cases  in  which  the  lungs 
were  emphvsematons. 

The  arteries  may  be  found  tliickened  in  chronic  pneumonia 
(fibroid  i>hthisis,  ciiThosis  of  the  lung).  Tlie  observation  of  a  firm, 
incompressible  pulse  in  a  case  manifesting  signs  of  consolidation  of 
the  upper  lobe  of  one  lung  may  be  very  im]>ortant  for  diagnosis  and 
for  prognosis.  It  tends  to  negative  the  conclusion  tliat  there  is 
extensive  and  progressive  tuberculosis;  in  such  case  the  pulse  is  of 
low  tension.     It  auggestu  that  the  disease  is  of  a  chronic  nature  and 
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attended  with  the  changes  of  fibrosis  in  the  lung  or  ui  thn  Inug  m\ 
plenra. 

Group  in.  Si/philis,  The  arterial  affection  in  syphilis  oecnmi  h 
two  forms— the  local  and  the  general.  The  anatomical  charactrn 
of  the  local  fornifl  fif  arteritis  have  been  alrea*]y  descril»Oil  (p.  554). 
The  current  of  recent  investigation  is  to  show  that  these  fonxui  (w- 
qnently  occnr  at  much  earlier  periods  after  the  primary  infection 
than  has  been  formerly  supiwsed. 

The  contracted  state  of  the  arteries  after  syphilitic  infection  hu 
already  been  noted.  This  is  far  more  common  than  any  prove«) 
local  arterial  disease.  To  this  cause  may  be  referred  the  markeil 
anosmia  of  syphilitic  subjects  generally.  The  tissues  are  starved 
because  of  the  imperfect  arterial  8U]>ply,  and  in  some  cases,  esxieciallj 
in  infants  with  congenital  syphilis,  anlema  results. 

Group  IV.  Gotft.  The  existence  of  arteritis  in  gont  baa  !wieii 
noted  by  many  observers.  According  to  my  own  ejcperience,  bow- 
ever,  it  is  not  in  the  anbjpcts  of  acute  typicjil  gi>ut  that  wo  uhuhUt 
lind  the  general  signs  of  thickened  arteries.  Granular  kidney  i» 
fonnd  more  frequently  in  those  who  have  never  Iwen  the  Bnbjecti 
of  true  gout.  Atheroma  on  the  other  hand  is  much  more  conunon 
in  these  subjects. 


TkEATMENT  of  ARTEBK)8<:!LER0Sn*. 

The  treatment  of  the  conditions  under  which  arteriosclerosis  is 
manifested  is  a  subject  of  too  wide  a  scope  to  be  ent^^i'ed  upfin  hpire. 
The  therapeutics  of  8yj>hiUs,  gout,  lead-poisoning,  the  various  forms 
of  {inlraonary  fibrosis,  renal  disease,  and  many  other  morbid  states 
in  which  the  arteriocardiac  disease  may  l>e  manifested,  are  dii 
in  other  portions  of  these  volumes.  The  princii)les  wliirh  shoi 
guide  us  in  our  treatment  of  atheromatons  disease  of  the  arteries, 
with  which  a  more  or  less  widely  spn^ad  artt^rial  tlii(*keniug  awl 
associated  i>iktbolngical  changes  in  the  heart  are  found  in  the  major- 
ity of  cases,  I  have  already  considered  (p.  638). 

I  think  it  well,  however,  to  make  some  allusion  to  the  tro 
of  a  ]inxlromal  state  wliich,  in  my  opinion,  may  dispose  to  tl 
ing  of  the  arteries  in  various  situations  but  especially  in  the  kiclDeya, 
l)ecause  ernira  of  treatment  and  of  hygienic  management  in  this  Btage 
are  very  likely  to  occur. 

We  will  imagine  that  an  individual  who  has  attained,  or  is 
approaching,  tlie  age  of  fifty  becomes  fanciful.  intro8i>ective,  low- 
spirited,  and  moixly,  but  showa  no  more  olivions  signs  of  disease  than 
those  of  dysi>eijsia.     We  find  that    the   surface  and    the  muoooft 
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tbranee  are  somewhat  ausemio.  There  is  a  complaint  of  feeble- 
of  the  heart,  the  subjective  symptoms  of  heart  disturbance  and 
"simulated  heart  faihire  are  frequently  present.  Arasual  examination 
of  the  pulse  at  the  wrist  contirms  the  view  that  the  force  of  the  cir- 
calatiou  is  weakened.  The  opinion  "weak  circulation"  is  a  ^reat 
K^Ace  t<>  the  patient.  Very  probably  he  has  made  the  diagnosis 
himdelf  and  Juis  proceeded  to  fortify  himself  by  "  nips"  of  alcohol, 
by  strong  meat  juices,  or  by  various  ])reparatious  of  iron,  even  if  he 
hfts  not  ou  his  own  account  strengthened  his  heart  by  doses  of  heart 
tonics — digitalis,  strophanthus,  or  cactus.  But  the  diagnosis  is 
erroneous  lanX  the  treatment  faulty.     There  is  a  false  and  not  a  true 

'mia.     The  arterioles  of  the  surface  and  of  the  mucous  membranes 

too  contracted.  The  pulse  at  the  wrist,  which  seems  difficult  to 
discover  and  is  thus  set  down  as  feeble,  is  small  and  cordy ,  but  can  be 
felt  on  firm  pressure.  The  indications  are  not  for  agents  which  in- 
crease the  contractile  power  of  the  already  constricted  aiierics,  but, 
on  the  other  hand,  for  the  means  which  relax  the  arterial  spasm,  so  as 
to  liberate  the  left  ventricle  from  the  obstacle  which  prevents  its  free 
emptying,  and  thus  obtain  for  the  tissues  a  freer  irrigation  with  blood. 

There  are  strong  probabilities  that  in  such  a  case  as  this  the 
mental  depression  and  the  subjective  symptoms  of  pain,  which  are 
taken  as  the  consequences,  are  really  the  most  potent  factors  of  dis- 
ettfle.  The  immediate  result  of  the  disturbance  of  the  nen'ous  et\m- 
librium  is  a  vaso-motur  excitation  and  thus  a  contraction  of  the  arte- 
rioles an<l,  from  a  continuance  of  this  state,  a  defective  arterial  Mood 
snpply  and  a  manifest  amemia.  In  the  case  of  the  renal  arterioles 
this  is  evidenced  by  an  almormal  diuresis,  although  then*  is  a  defective 
eliuiiuatiou  4*f  excretory  products.  In  the  case  of  the  muscle  arte- 
rioles there  must  also  l>e  a  correlate<l  disturbance,  for  the  experiments 
Ludwig  and  Hafiz  have  shown  that  contraction  of  the  vessels  of  the 

Face  cjiuses  an  increase  of  bUxnl  supply  to  tlie  muscles.  The 
muscular  arterioles  are,  however,  mixlifie^l  by  movements  and  by 
very  complex  interferences  with  their  calibre.  Let  it  he  suiHcient 
here  to  say  that  they  are  necessiirily  ilisturbed,  and  that  such  distur- 
bance is  expresseil  not  only  by  a  diminution  of  tlieir  physiological 
actiTitiee  but  by  the  production  of  the  toxins  of  morbid  metamor- 
phosis. 

It  is  only  reasonable  to  infer  that  the  pathogenic  agent  which 
fibroid  change  witliin  or  around  the  small  arteries  and  the 
nets  may  be  thus  produceil. 

Tlie  first  eflforts  in  treatment  should  therefore  be  directed  to  the 
reflt(irati<in  of  the  normal  arterial  calibre.  Primary  digestion  should 
be  rendered  aa  perfect  as  possible.    All  excesses  should  be  avoided  and 
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the  mejils  must  be  of  the  Bimplost.  Even  an  nil-milk  dietarv  should  be 
prescribed  for  a  time,  or  peptonized  foods  should  be  takes,  or  juti- 
ficial  rli^cstives,  such  as  pepsin  or  pnn<>reatiD,  may  be  ^ven  with  the 
simplt?  ordinary  meals.  Let  tliis  be  done  and  all  8o-c4iUed  (ouictW 
avoided.  Coiucidently  the  muscles  should  be  placed  in  a  state  c4 
physiological  activity.  The  disposition  to  lassitude  should  not  \» 
encoura>^ed.  Fur  those  who  cannot  be  persuaded  to  bike  a  suffici- 
ency of  healthful  muscular  exercise,  massage  should  be  preHcribe«L 

These  means,  however,  may  V>e  insufficient.  Th»>r«  nu}  difficvl* 
ties  presented  by  the  emotional  and  the  mental  conditions.  Tb* 
quasi  hysterical  state,  the  hypochondriacal  mauifost^itions,  tLi* 
migraine,  and  the  va^^ue  but  real  sufferings  are  all  attende<l  with  arte- 
riole spasm.  It  has  been  noUnl  that  chronic  renal  distmse  eusts  in 
a  very  large  proportion  of  the  inmates  of  asylums  for  the  insane. 
The  signs  of  chronic  interstitial  nephritis  were  olwcrved  in  serent; 
per  cent,  of  the  post-mortem  examinations  in  one  of  the  largeRt  lunatir 
asylums  in  England  (Colney  Hatch).  Dr.  Herbert  Bond,  patholo- 
gist and  aHsistant  medical  officer  of  the  London  County  Asylum,  Ban* 
stead,  found  that  the  prevalence  of  renal  disease,  as  notic^l  at  thft 
necropsies,  was  nearly  double  in  asylum  experience  that  recorded  in 
a  great  general  haspital.  The  inference  that  tlie  chief  cause  of  tL<* 
renal  changes  in  such  cases  is  t(»  1>«  found  in  the  direc^t  intlnence  of 
over-indnlgeuce  in  alcohol  seems  to  me  to  be  unwarranted.  The 
mental  and  emotional  disturbances  often  precede  the  alcohol  craving 
and  are  themselves  ade<^|uate  to  ]*roducG  the  renal  disease. 

The  removal  of  the  causes  of  mental  disquiet  may  be  in  many 
cases  im]>ossible,  but  certain  indicAtions  may  l^  fulfilled:  changes 
of  scene  and  the  insuring  of  a  good  air  supply  w*ill  do  more  than  many 
medicines.  The  vague  pains,  the  migraine,  and  some  of  the  mare 
acute  neuralgias  may  l>e  relieved  by  phenacetin,  nntipyrin,  f^la^ 
miuui,  or  <|uinine.  Insomnia  may  yield  to  cidoruhunid,  chloralase* 
aulphonal,  jmraidehyde,  or  a  course  of  the  bromides  combined  with 
small  dose«  of  arsenic.  Treatment  by  morphine  or  hyoscine  maj 
be  necessary  in  some  cases,  but  the  administration  of  such 
should  l>e  not  too  frecjueut. 

Thus  a  state  of  individual  comfort  being  brought  about,  the 
tal  clouds  may  roll  away  and  the  gradual  sclerosing  changes,  which 
would  otherwise  eventuate  in  the  incurable  disease,  may  be  averted. 

The  cautious  against  agents  which  uudnly  raise  the  blood  prw^ 
sure  are  even  m(*re  necessary  in  cAses  which  show  signs  of  local 
atheroma  as  well  as  generally  increased  arterial  tension,  and  still 
more  when  there  are  any  evidences  of  angina  pectoris.  In  these 
there  are  indications  for  a  prolonged  medicinal  treatment,  and  tha 
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should  be  the  alkalies  (the  salts  of  potassium,  which  may  act  ns 
deprfleaantB  of  the  muscular  fibre  of  the  heart,  beiug  used  in  less 
degree  than  the  other  alkalies)  and  the  iodides.  I  have  had  hImid- 
dAnt  evidence  to  show  that  a  pnitracted  course  of  adiniuistratiou  of 
the  iodide  of  sodium  can  do  signal  service  in  arteriosclerosis,  espe- 
cdally  when  there  are  manifestations  of  pain  of  the  nature  of  angina 
pec*toris.  *'L'iodure,"  says  Huchard.  "est  le  medicament  arteriel 
par  excellence. " 

The  general  rules  for  the  administration  of  the  iodides  have 
already  l>eeu  given  under  the  head  of  chronic  aortitis  (atheroma).  In 
which  have  manifested  symptoms  of  angina  pectoris  the  treat- 
ment by  the  iodides  should  lie  prolonged.  Huchard  says  that  from 
fifteen  tii  forty -five  grains  daily  of  the  iodide  of  sodium  or  potiusaium 
should  be  administered  during  a  i>eriod  of  from  two  to  four  years ;  and 
for  several  months  after  every  angiuoid  sign  Las  dtsajipeared.  The 
sodium  iodide  is  i>robably  less  depressant,  but  the  potassiutu  salt  is 
more  rapid  in  its  power  of  amelioration.  It  is  well  to  substitute  for 
some  weeks  the  one  for  the  other.  That  these  drugs  are  danger- 
ously deiiressiug  when  thus  administered  for  protracted  iwriods  is  a 
common  error.  I  have  frequently  obsen'ed  an  increase  of  the  pain- 
ful ByniptoiuH  uud  of  the  signs  of  general  euft>ebleuiout  when  the 
iodide  has  been  omitted  and  ao-called  tonics  substituted.  The  V»est 
tonic  to  combine  with  the  iodides  is  arsenic,  which  may  be  given  in 
the  form  of  Fowler's  soluti<m  in  three-  to  five-minim  doses  throe  times 
a  day  after  meals.  I  have  hud  abuudaut  evidence  that  the  continuous 
administration  of  the  io<]idej4  mitigates  and  tt>nds  to  al)oliHh  the  pain- 
ful manifest^itions.  These  l)ecome  less  and  less  and  in  some  instances 
cease  aH<»^l!tller.  I  am  prepared  to  admit  that  in  a  certain  ]iro|)or- 
tion  of  cases,  provided  the  treatment  be  commenced  sufiiciently  early, 
there  is  a  complete  restoration.  On  the  other  hand,  though  the  crises 
of  pain  may  l»e  abolished  by  the  treatment,  death  may  take  place 
from  cardiac  failure.  This  is  not  to  Im  wondered  at  when  one  con- 
siders the  eviilenoe  derived  from  morbid  anatomy.  If  the  changes  in 
and  about  the  coats  of  tlie  vessel  are  capable  of  removal  by  absorp- 
tion, or  if  the  constriction  of  the  walls,  however  pro<luced,  is  capable 
of  such  relaxation  as  to  restore  a  sufficient  circulation,  the  morbid 
ayraptc^ms  may  l>e  removed ;  but  if,  as  from  calcjireous  tninsformation, 
the  obstruction  l>e  incapable  of  retnovab  even  though  the  pain  be 
abolishtnl  fantl  this  in  itself  is  a  consid(>rable  gain,  for  every  attack  of 
pain  is  a  heart-shock),  the  heart  muscle  must  in  time  ine\'itably  fail. 
If  there  are  evidences  of  intolerance  of  the  iodidea  in  a  case  manifest- 
ing angina  pectoris,  then  ia)  the  tincture  of  iodine  may  be  administered 
in  five-  to  ten-drop  doses  in  half  a  wineglassfol  of  claret  or  marsjila, 
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daring  meals,  three  times  a  day,  or  (h)  five  minims  qf  the  iodide  of 
ethyl  (preferably  from  the  glass  capsules)  may  bo  inhaled  fn>m  four 
to  six  times  a  day ;  (c)  in  certain  cases  or  for  certain  x)enods,  instead 
of  the  iodides,  trinitrin  or  nitrite  of  amy!  may  be  preBcribed,  a«  pr^ 
viously  stilted.  Methylal  and  pyridine  have  been  used  to  proluoi; 
the  good  eft'ect  of  the  inhalation  of  nitrite  of  am>l  in  angina  peeturi)*. 
Or  the  patient  may  be  iustioicted  at  the  onset  of  an  attack  to  swallov 
a  tablet  oontiuning  yl^  grain  of  nitroglycerin  and  also  immtMliatolr 
to  inhale  the  contents  of  a  capsule  of  nitrite  of  amyl.  It  is  Beldom 
that  these  means  do  not  calm  or  avert  an  attack  of  angina  i^eotoriB, 
but  when  the  pain  is  of  extreme  intensity  the  hypodermic  injection 
of  hydrochlorate  of  moqjhine  gr.  i  or  i,  or  the  administration  of 
opium  may  be  necessary. 

I  have  said  that  as  a  general  rule  and  for  the  systematic  habituai 
treatment  of  cases  manifesting  artenosclei'osis,  as  \vM  us  for  the 
symptomatic  therapeutics  of  attacks  of  angina  pectoris,  the  adminiii- 
tratiou  of  digitalis  and  other  forms  of  cardiac  tonics  is  not  to  !>e  rec- 
ommended. This  prohibition  must  not,  however,  be  absidube.  It 
must  be  remembered  that  at  certain  times  and  under  certain  condi- 
tions in  a  severe  case  the  muscle  of  the  heart  may  be  gravely  weak- 
ened. This  eufeoblemeiit  may  occur  after  an  attack  of  angina  pec- 
toris as  a  result  of  the  shock  of  the  ji&in.  It  may  occur  also  in  the 
form  of  syncojml  attacks  iu  the  absence  of  pain.  At  such  timed  nf 
imminent  heart  failure  I  know  of  no  agent  that  acts  more  promptly 
for  reanimatiou  than  musk,  which  can  be  placed  in  powder  upon  the 
tongue  and  swallowed  down  with  a  teaspoonful  of  milk;  or  repeated 
hypodermic  injections  may  be  practised  of  (a)  pure  other  and  brandy 
equal  parts,  (/>)  a  saturated  olive  oil-solution  of  c&mphor,  or  (c)  nitrate 
or  8ul|)hate  of  strychnine  (^  to  jV  grain).  With  either  of  th(«e 
hypodermic  solutions  may  be  combined  5^  grain  of  digitulin.  If 
digitalin  be  thus  administered  no  furtlier  dose  should  be  given  till 
after  the  lapse  of  twenty-four  hours.  If  digitalin  has  not  l»een  thus 
given  hypodermatically,  digitalis  or  digitalin  may  be  adminiateretl  by 
the  mouth  according  to  the  rules  ah-eady  given. 

There  are  certjiin  symptoms  which  call  for  a  mora  protracted 
administnitiou  of  digitalis  or  otht^r  cardiac  tonic  in  c-ases  of  arterio- 
sclerosis; these  are:  (a)  Dilatation  of  the  heart  chambers  without 
valvular  imperfection;  this  is  evidenced  by  enlargement  of  the  area 
of  cardiac  dulnesH,  displacement  of  the  ap)ex  outward  or  downwaid, 
heaving  pulsation  of  the  right  ventricle  below  the  ensiform  cartilage, 
and  increasing  dyspnoea,  especially  on  exertion ;  (h)  The  manifestatino 
of  a  systolic  murmur  and  other  .signs  indicating  regurgitation  frtun 
the  ventricles;  when  mitral  regurgitation  is  thmi  the  se<|aol  of  uver- 


ATtTKRIOBGLEROHIR. 


585 


preflsore  in  the  aorta  the  typical  attacks  of  angina  pectoris  usually 
cease,  though  the  distress  of  dy8pn<]ea  may  increase;  (e)  The  physi- 
cal aigna  of  dilatation  of  the  heart  and  of  regurgitation  at  the  orifices 
may  l^  wanting,  but  there  are  physical  evidences  of  oedema  of  the 
bases  of  the  luugs  and  perhaps  some  general  dropsy.  In  such  cases 
digitalis  or  other  cardiac  tonic  is  called  for,  but  it  is  best  that  it 
should  be  administered  in  combination  with  trinitrin  or  the  iodides. 
Dr.  G.  W.  Balfour  says :  "  Digitalis  cannot  be  sufely  given  to  senile 
hearts  without  simultaneously  unlocking  the  arterioles.**  lam  of  the 
same  opinion.  Strophanthus  is  more  uncertain  in  its  action,  but  is 
^liluable  in  some  cases.  GouvuUuria  majalis  has  also,  according  to 
my  own  obsen'ution,  proved  very  useful.  I  have  seen  oases  in  which, 
under  itn  iuHueuce,  the  dyspncea  and  dropsy  have  disappeared  coin- 
cidentty  with  free  diuresis. 

It  is  well,  when  such  signs  of  failing  ventricles  as  I  have  mentioned 
are  miiuifestcd,  to  commence  with  digitalis  (half  an  ounce  of  the  infu- 
aion,  ten  minims  of  the  tincture,  or  one  grain  of  the  powdered  leaves) 
and  combine  with  ononlrop  doses  of  tlie  solution  of  nitroglycerin 
(1  to  100)  or  the  tabloids  containing  ^iTs  grain,  the  doses  to  l)e  admin- 
istered tliree  timen  in  the  twenty-four  hours;  or  instead  of  the  prepa- 
rations  of  digitalis  one  granule  of  Nativelle's  crystallized  digitalin 
may  be  given  once  or  twice  in  the  day  for  a  short  pc'riod  of  days. 
The  nitroglycerin  should  still  be  administered  thrice  daily,  but  after 
a  time  the  dose  may  be  decreased  to  ^^  grain.  If  in  the  course  of 
three  or  four  days  there  are  no  signs  of  improvement,  a  combination 
of  cardiac  tonics  should  l>e  trieil — digitalis  with  convallaria  or  stro- 
phanthus, or  uccasiouiilly  tiio  laHt  two  without  the  digitalis.  Nux 
vomica  or  strychnine  may  be  administered  with  great  advantage  in 
csombination  with  tliese.  After  one  or  two  wt^cks  of  the  fidminiatra- 
tion  of  the  nitroglycerin,  the  iodides  in  combination  with  the  cardiac 
t(jnicH  should  bo  substituted,  and  tliese  should  be  continue<],  with 
occasional  substitution  of  the  nitroglycerin,  for  protracted  periods. 
In  cases  where  tlie  chief  failure  in  in  the  right  ventricle,  where  venous 
tUTgeecence  or  venous  pulsation  is  manifested,  the  too  mach  neglected 
teneeection  from  the  arm  is  a  most  valuable  measure.  Cardiac 
tonics  are  powerless  for  good  when  the  right  ventricle  is  overdis- 
tcnded  or  when  its  every  systole  forces  a  considerable  bade  wave  into 
the  venous  system.  After  a  bleeding  of  six  or  eight  ounces  from  the 
^nn  the  distention  may  be  rt^licved,  and  the  cardiac  touica,  which 
powerless  before,  then  become  effectual.  I  have  seen  many 
lit  which  the  leaaon  of  the  value  of  venesection  in  these  cases 
has  been  taught.  One  such  abstraction  of  blood  often  relieves,  but  it  is 
usually  necessary  to  repeat  the  o|>eratiou  after  thti  lajise  of  a  few  days. 
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Aneurysms  of  the  Ssrstemio  Arteries. 

Anearysms  of  the  aorta  oonstitate  nearly  half  the  total  of  anea- 
rysms  obeerved,  and  of  these  the  great  majority  are  in  the  thoiacio 
portion.  The  relative  prevalence  of  anenrysms  in  the  systemic 
arteries  of  the  body,  aooording  to  the  tables  of  Crisp,  may  be  thus 
expressed,  the  numbers  indicating  the  proportions  in  a  total  of  551 
oases  in  English  records  and  364  specimens  in  London  mnseums: 
L  Popliteal  artery  (187  instances).  H.  Femoral  (78).  m.  Sab* 
olavian(36).  IV.  Carotid  (34).  Y.  Axillary  (26).  VI.  Innominate 
(23).  YII.  External  iiiac  (16).  YIII.  Common  iliac,  posterior 
tibial  (4).  IX.  Gluteal  (2).  X.  Internal  iliac,  temporal,  vertebral, 
subscapular,  brachial,  and  radial  (1). 

Morbid  Anatoxt,  Cauhbs,  and  Modes  of  Developxehit. 

For  the  development  of  aneurysm  in  a  systemic  artery  there  must 
be  a  local  weakening  of  a  limited  portion  of  the  arterial  wall.  The 
conditions  of  disease  which  dispose  to  this  local  softening  are  similar 
to  those  already  discussed  in  the  section  on  the  etiology  of  aneurysm 
of  the  aorta — there  must  be  a  subacute  or  chronic  arteritis  in  the  one 
case  as  there  must  be  a  subacute  or  chronic  aortitis  in  the  other. 
The  predisposing  causes  are  the  same  in  both  cases.  I  cannot  doubt 
that  ayphilia  is  a  potent  cause,  for  it  is  not  uncommon  to  find  multi- 
ple aneurysms  in  syphilitic  subjects.  Gout,  alcoholism,  and  the  other 
causes  of  atheroma  are  also  factors. 

In  the  case  of  aneurysms  of  the  systemic  arteries  direct  overstrain 
is  a  more  pronounced  cause  than  it  is  in  the  case  of  aneurysm  of  the 
aorta.  It  is  shown  that  the  systemic  artery  most  liable  to  aneurysm 
is  the  popliteal.  This  vessel  is  especially  liable  to  injury  from  sud- 
den flexing  of  the  leg.  As  it  emerges  from  the  popliteal  space  it  lies 
between  the  two  heads  of  the  gastrocnemius,  and  forcible  contraction 
of  this  muscle  tends  to  constrict  it.  It  is  clearly  shown  that  popli- 
teal aneurysm  is  fre<iuent  in  those  i)erson8  whose  occupations  cause 
them  to  make  severe  muscular  efforts  while  in  a  standing  position. 
The  immediate  effects  are  an  increase  of  blood  pressure  within  the 
vessel  and  a  local  compressing  violence  to  the  portion  of  the  arterial 
wall  within  the  grip  of  the  contracting  muscles.  It  is  most  probable 
that  the  initial  morbid  change  is  in  the  nutrient  vessels  of  the  arte- 
rial wall,  the  vasa  vasorum.  An  aneurysm  may  result  from  a  wound 
in  an  artery  which  has  cicatrized  but  has  yielded  to  the  internal 
pressure  of  the  blood  current. 

Another  cause  which  operates  in  the  case  of  the  systemic  arteries. 
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iboQ^b  inappreciably  in  the  case  of  the  aorta,  is  embolism,  A  clot 
or  veiijetution  detached  from  a  heart  valve,  from  any  part  of  the  lining 
membrane  of  the  aorta,  or  from  one  of  the  larger  arteries,  may  be  car- 
ried in  the  bloo<l  current  and  become  fixed  against  the  intima  of  an 
artery  of  smaller  calibre.  There  it  acts  as  a  local  irritant  censing 
softening  of  the  arterial  wall,  and  the  latter  becomes  dilated  by  the 
force  of  tlie  blood  cnrrent.  The  dilatation  is  fusifoiiu  when  the  whole 
oanal  of  the  artery  is  thns  plugged,  saccular  when  the  clot  adheres  to 
one  side  of  the  tube.  The  cerebral  arteries  are  tlnise  which  are  most 
frequently  affected  in  this  manner,  but  the  brachials  or  the  branches 
springing  therefrom  or  the  femorals  may  suffer.  The  einbobis  is 
usually  arrested  at  the  bifurcation  of  an  artery,  but  a  secondary 
thrombus  may  form  in  the  distal  part  of  the  branch  which  is  blocked. 
The  resulting  arteritis,  the  consetjuent  dilatation  of  the  vessel,  and 
the  rupture  into  the  surrounding  tissues  are  all  usually  (except  in  the 
case  of  the  cerebral  arteries)  attended  with  much  pain.  The  se<|uenc6 
of  events  may  be  diagnosed  when  such  severe  local  iwiin  with  throb- 
bing of  the  artery  above  and  loss  of  pulsation  below  are  olwerved  in 
a  case  which  presents  signs  of  valvular  disease  of  the  heart  or  infec- 
tive endocarditis.  The  infective  agencies  may  l»e  sui^h  as  to  induce 
jms  formation — an  alwcess  may  form  eai>ecially  in  situations  where, 
AS  in  the  axilla,  there  is  much  loose  cellular  tissue.  There  may  be 
sloughing  of  the  sac,  or  the  inflammation  may  extend  to  the  healthy 
portions  of  the  artery  and  set  up  a  plastic  arteritis.  In  verv  rare 
cases  this  plastic  arteritis  has  been  curative;  it  effectually  sealed  the 
vessel,  and  when  the  sac  became  separated  the  aneurysm  was  cured. 
If,  however,  the  inflammation  be  not  ]>la8tic  but  suppurative,  the 
arterial  wall  becomes  softened  and  inflamed,  and  hemorrhage,  prob- 
ably fatAl,  Oivnrs. 

^ft  In  the  early  stages  of  aneurysm  the  sac  is  constituted  by  all  the 
P^mts  of  tlie  artery.  As  the  bulging  increases  the  middle  coat  (after- 
I  wards  the  internal  coat)  disappears  an<l  then  the  sac  is  fonned  by 
i  the  thickened  external  coat  only.  New  growth  of  fibroun  tissue  takes 
I  pUoe  and  the  normal  structure  of  the  external  coat  is  lost.  As  the 
I  enlarging  aneurysm  presses  upon  surrounding  structures,  these 
'  become  necrosed,  and  inflammatory  changes  also  supervene  coinci- 
L^ezit  with  this  necrosis ;  bones  become  eroded,  muscles  and  fibrous  tis- 
pfties  are  matted  together ;  and  these  altered  structures  become  incor- 
'  porated  with  the  sac  constituted  by  the  dilated  external  coat  of  the 
rasseL  Ultimately  the  sac  may  be  constituted  only  by  the  welded- 
feogsttier  tissues  outside  the  arterial  coats,  and,  the  pressure  causing 
morn  and  more  ue(*rosis  and  thinning  of  the  cutaneous  tissues,  may 
burst  externally. 
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In  the  great  majority  of  anenrysnis  ooagolatiou  of  the  cotttaiiied 
blood  takes  place  during  life  so  that  there  are  produced  stratified 
layers  of  fibrin  liuiug  the  sac.  The  cougalatiuu  Hx>;t  tak^a  place  upoo 
the  morbidly  changed  lining  membrane ;  the  rapid  movement  of  the 
blood  tends  to  cari'y  away,  to  "whip  out"  as  it  were,  the  rwl  blixxl 
corpuscles;  the  blood  pressure  compresses  the  succeasively  formed 
layers  of  coaj^ulu  against  the  wall  of  the  sao.  Any  cjiuse  vhicb 
retards  the  ]>as.sage  of  blood  through  the  diseased  vessel  retains  the 
red  blood  corpuscles,  which  find  tbeir  way  as  red  strouhs  or  red 
coagula  between  the  layers  of  whitish  tibriu.  The  formation  of 
coagula  of  fibrin  favorably  strengthens  the  sac  and  arresti)  the  fom 
which  ttiuils  to  make  it  progressively  dihitn.  The  coagnla  may  ao 
increase  as  to  Llock  the  orifice  in  the  healthy  artery  from  which  the 
aneurysmal  dibitatiou  springs.  Or  the  enlarging  sac  may  preaa  upoo 
the  healthy  artery  on  the  cardiac  side  and  may  thus  diminish  or 
oblitnrate  its  calibre.  Thus  in  very  rare  cases  the  aneurysm  is  self- 
cured.  The  coagula  may  completely  fill  the  cavity.  In  such  case, 
of  course,  the  ])ulHHti()n  in  the  sac  ceases;  in  course  of  time  the  firm 
tumor  shrinks  while  the  anastomotic  vessels  enlarge,  and  the  circu- 
lation in  distal  parts  is  by  their  agency  restored. 
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An  aneurysm  in  the  uujttinal  rt'jion  may  have  its  origin  in  the 
external  iliac  or  in  the  femoral  artery.  Its  origin  and  course  mat 
be  marked  by  no  s]tGcial  symptoms,  so  that  it  remains  long  nnob- 
served  until  it  is  found  as  a  large  tumor  in  the  iliao  fossa.  It  may 
present  two  Imlgings,  one  above  and  the  other  below  Poupart's  liga- 
ment; usually  the  upper  swelling  is  the  more  prominent,  the  fascia  in 
the  tliigli  c<nnpressing  the  sac  and  the  vessel  in  the  latter  f^ositioti, 
wbiie  in  the  former  there  is  no  imi>ediment  to  the  expansion  of  the 
aac.  Pressure  of  the  sac  on  the  ueigliboring  veins  (the  femoral  ami 
the  internal  saphena)  causes  venous  fubiess  and  cinlema  of  Ihp  limb 
below,  and  pitin  along  the  front  of  the  thigh  and  the  inner  part  of  the 
knee  and  ankle  may  be  caused  by  irritation  of  the  genito-cmnil  or 
anterior  crural  nerve. 

D'uujmmii  must  be  made  from  enlarged  glands,  pulsating  tumon, 
aitd  absce.S80S.  Care  must  lie  taken  es]>ecially  to  differentiate  this 
condition  from  abscess,  for  serious  misbikes  have  been  committed, 
aneurysms  having  been  punctured  in  the  expectation  of  giving  exit 
to  pas.  In  a  doubtful  case  the  luitient  should  be  ansesthetixed  so 
that  the  alklominal  muscles  are  completely  relaxed ;  the  aao  may  then 
1>6  grasped  and  its  expansile  pulsation  felt. 
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The  cofutiitntional  tivatmeni  for  such  aneurysm  shoald  Iw  roQ- 
dacted  aocordiiiK  to  the  lines  laid  down  for  treatment  of  anenrjy-Hms 
of  tlift  aorta,  the  indirationu  being  {a)  to  lpHH«»n  the  force  of  the  cii*- 
colation  within  tlie  sac  by  complete  repose;  (h)  to  reduce  the  total 
qnantity  of  circulating  bkxxl  by  restricted  diet  and  abBtiuen<%  from 
fliiids;  (o)  to  mo<lify  the  vascuhir  conditious  by  the  medicinal  admin- 
istration of  the  iodides.  If  after  due  trial  these  means  are  found 
ineffectual  to  arrest  the  progress  of  the  aneurysm,  mechanical  compres- 
sion of  the  arterieB,  proximal  or  distal  or  both,  may  Im»  tried.  Proximal 
oompression  of  the  lower  part  of  the  abdominal  aorta  by  a  tourniquet 
or  by  the  digital  method,  the  patient  being  under  an  aua^sthetic, 
may  be  made.  Distal  compression  of  tlie  femoral  artery  may  in  like 
manner  be  practised.  If  the  aneurysm  l>e  low  down  in  the  groin, 
tlie  surgeon  may  ligate  the  external  iliao  artery,  this  operation 
having  proved  very  successful;  or  the  common  iliao  artery  may  bo 
tie<l.*  Ligature  of  the  alKlomiua]  aortji  and  galvano-puncture  have 
been  tried,  but  no  successful  result  in  either  case  has  been  recorded. 

Aneurysms  of  the  tjhthal  rnul  ttrititir  arteries  are  seated  deeply  in 
the  buttock.  The  symptoms  attending  them  are  pain  in  the  direc- 
tion of  tlie  great  sciatic  nerve  and  impediment  to  the  free  movement 
of  the  lower  limb.  There  may  be  great  difficulties  in  the  diagnosis 
of  this  affection  from  abscess,  and  it  may  l>e  necessary  to  use  an  ex- 
ploring needle  to  determine  between  pus  and  blood.  In  case  of  an 
aneurysm  rest  and  constitutional  treatment  must  be  advised.  Liga- 
ture of  the  int^'rual  iliac  artery  has  lieen  successful. 

Aneurysm  of  ihet/mwraf  artery  is  usually  felt  as  a  globular  tumor 
in  the  npjier  part  of  tho  thigh,  the  aneurysmal  dilatation  arising  in 
the  portion  of  the  artery  which  is  superficial  in  Si^irpa's  tiiaugle 
before  the  vessel  enters  the  firmly  fibrous  sheath  (Hunter's  canal). 

*  Tlte  following  table,  which  is  compileil  from  tho  UaIh  ia  the  elabomte  work  of 
Balluico  and  Edwarda  (**  A  Trcntise  on  the  Ligatnre  of  thn  Great  Arteries  in  Con- 
tinuity with  Observations  on  the  Nntiiitr,  Progress,  nnd  Treatment  of  Aneurysm," 
London.  Macinillan  A  Co.,  1891).  shows  th«  mortality  aftrr  ligature  of  tlie  main 
arteries  for  aneurysm. 

Niunlwr  or  oaww  UanmXWy  par 

Aiterjr.  reconlwi.  cent 

Abdominal  aorta. . . .       7  100 

Rllfht  8ul>clairian  (JrM  paH) U  100 

Innominnttf    17  94 

Common  iliac . . 55  75 

Bubclaviao  {ihir^  part) 951  69 

Common  fcmoml ..        * .       91  51 

Common  carotid ....,* .--.. 7W>  40 

Kxtcmn]  iliac   141  23 

Superficial  fcmoril 277  19 
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IS  good  evidence  of  coagumtion  partial^— 
Moderate  dospa  nf  opium  Rhnnld  1)e  ad^^f 
trinK  the  contiouauce  of  the  mechanictil  ^ 


Ab  aneurysm  within  Hunter's  canal  is  rare.  Anearvsni  of  the  deep 
femoral  artery  has  been  caused  by  emboli  in  cases  of  endocArditis. 
In  a  case  recorded  by  Sir  Dyco  Duckworth  {Bni'mh  Mtd'uyd  Journal, 
June  14th,  1890,  p.  1,356)  there  was  sudden  agonizing  pain  in  the  kfi 
knee,  and  afterwards,  in  increasing  degrees,  along  the  inner  part  of  tLe 
thigh ;  there  was  probably  irritation  of  the  anterior  crural  and  long 
saphenous  nerves.  A  similar  case  of  aneurysm  of  tlie  deep  femoral 
from  emlioluH  is  recorded  in  the  catalogue  of  the  London  Hospital 
Museum,  p.  .348.  The  bursting  of  such  an  aneurysm  will  be  indicated 
by  intense  pain  with  wigns  of  Hyncope. 

In  the  case  of  a  small  femoral  aneurysm,  the  freattntfit  by  flexion 
of  the  thigh  may  be  tried.  The  leg  and  thigh  should  be  first  band- 
aged from  the  toes  upward,  and  then  the  thigh  flexed  and  fixed  m 
this  position  by  stra[>  and  buckle  with  additional  8upiK)rt  by  sand- 
bags and  ]>ilIows.  In  twelve  liours  the  flexion  may  be  lessened  aoil 
observation  made  as  to  whether  coagulation  and  consolidation  Lave 
taken  place  within  the  aneurysmal  sac.  The  flexion  should  then  be 
rei)eated.  Even  when  there  is  good  evidence  of  coagulation  partial 
flexion  should  Iw  repojited. 
ministered  to  the  patient  during 
treatment. 

Instead  of  this  plan  or  even  in  addition,  Eeid's  treatment  by  the 
india-rubber  (Esmarch's)  bandage  may  be  practised.  Bandages 
should  be  applied  flrmly  from  the  toes  upward  as  far  as  the  aneu- 
rysmal tumor ;  the  turns  should  be  applied  more  lightly  over  the  sac 
of  the  aneurysm  and  continued  for  a  short  distance  above.  The  ban- 
dages should  bo  left  on  for  an  hour  and  a  half.  Before  their  remov»l 
digital  comi>ression  of  the  artery  above  the  aneun'sm  should  be 
practised.     Tlie  patient  should  1>e  ami'sthetized  during  the  treatmeuL 

The  surgical  method  of  trentmflnt  nf  femoral  aneurysm  should  br, 
if  possible,  digital  com)>ressinu  of  the  common  femoral  above  the 
sac.  Here  the  artery  is  very  superfiinal,  separated  from  the  margin 
of  the  acetabulum  and  front  of  the  heatl  of  the  femur  only  by  the 
]moas  muscle.  The  vessel  is  readily  compressed  by  the  thumb  or  by 
mechanical  means.  Lower  down,  the  artery  may  be  compresaed 
against  the  shaft  of  the  femur.  Digital  compression  made  with  tlie 
thumb,  and  maintained  by  relays  of  surgeons  or  assistants,  has  been 
effectual  in  several  cases.  The  object  of  digital  compression  of  tlu 
healthy  portion  of  the  artery  on  the  heart  side  of  the  aneurysm  is  (by 
an  arrest  of  the  blo<xl  flow)  to  i>roduce  coagulation  within  the  sac 
It  must  be  Tememl)ered,  however,  that  the  clot  thus  produf^yj  is  ■ 
»o/7  clot,  and  not  like  the  gradually  and  evenly  dejx>8ited  layers  of 
fibrin  which  are  observed  in  the  process  of  Bi>ontaneous  care.     Yet 
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there  nuiy  be  in  some  cases  a  disposition  induced  by  this  treatment 
to  the  commencement  of  the  process  of  gradual  clotting.  lu  the 
case  of  flexion  of  the  limb  or  mechanical  compression  by  a  tourni- 
quet there  is  an  obstruction  to,  but  not  necemfarily  an  Hrr€tt}t  of,  the 
blood  flow — the  tendency  to  the  deposition  of  fibrin  in  layers  is  ren- 
dered more  probable. 

Id  the  case  of  failure  of  these  measures  of  digital,  posturaK  or 
mechanical  compression  of  the  vessel,  ligature  of  the  external  iliac 
artery  is  generally  preferred  by  surgeons  to  that  of  the  femoral  artery 
itself. 

Aneurysm  of  the  futplitffil  artenj  is  sometimes  indic4ited  at  tlie  time 
of  its  origin  by  a  sudden  iiain  caused  by  injury  from  muscular  over- 
Htrain  to  the  coats  of  the  vessel.  More  often  it  arises  and  progresses 
insidiously.  When  arising  from  the  back  of  the  vessel  it  compresses 
the  popliteal  vein,  c^iusiug  venous  congestion  l)elow  the  point  of  com- 
pression and  subse<iuently  oedema.  It  also  exercises  pressure  upon 
the  internal  pojditeal  nen*e  and  causes  sho{)ting  ]mins  down  the  leg 
to  the  toes  with  cramps  and  weakness  or  paralysis  of  the  muscles. 
When  the  sac  arises  from  the  front  of  the  artery  it  is  of  small  dimen- 
sions; it  tends  t*^  cause  erosion  of  the  femur  or  of  the  tibia,  and 
arthritis  of  the  knee  with  efl'usion  into  the  joint.  There  is  con- 
stant ])ain,  aching,  gnawing,  or  burning,  in  the  joint  together  with 
stifl'uess.  In  some  case^  a  thrill  may  1>e  felt  over  the  aneurysm,  and 
a  murmur  may  lie  heard  with  the  stethoscope  at  the  time  of  the  cardiac 
ventricular  Hvstole. 

Thfl  iirfit  symptoms  of  popliteal  aneurysm  may  be  mistikken  for 
rheumatism.  There  is  pain  referretl  to  the  knee-joint;  or  the  suf- 
fering may  be  down  the  leg  to  the  foot,  and  the  knee  may  be  swollen, 
stifl*,  ami  painful.  The  sweUing  due  to  aneurysm  must  be  diagnosed 
from  aliKceHs,  solid  tumor,  pulsating  sarcoma,  and  bursal  cyst.  The 
diagnosis  of  aneurysm  may  be  made  by  observing  that  the  tumor 
prest^nts  an  expansile  pulsatiou;  that  the  pulsation  is  decreased  if 
the  limb  he  raised  while  the  t>atieut  is  recuml^ent,  and  that  digital 
compression  of  the  femoral  artery  causes  arrest  of  the  pulsation  in 
the  sac  and  perhaps  a  shrinkage  of  the  tumor.  By  the  pressure  of 
the  band  over  its  sitxtation  the  sac  may  be  further  emptied,  but  it 
soon  refills  if  the  pressure  l>e  removed,  the  compression  of  the  femo- 
ral taken  away,  and  the  leg  depressetl. 

Popliteal  aneurysm  may  nipture  among  the  muscles  of  the  calf, 
may  extend  upward  and  burst  into  Hunter's  c&nal,  or  may  press 
toward  the  surface  and  nipture  through  the  skin.  The  rupture  amid 
the  mnscle  may  ha  rapid  or  uradual.  In  the  former  CJise  there  is 
Boddon  pain  and  the  patient  becomes  faint,  imle,  and  bedewed  with 
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u  cold  Rwuat  (BVQeupe).  lu  the  bitter  there  are  similar  siccus,  hut  of 
less  iutousity ;  the  veins  nf  tlie  limb  may  ^>e  observed  to  br»  dii^ 
tendeil  and  the  pitting  nf  cedema  juay  be  Hoen:  the  j^wtient 
the  limb  to  be  uuinb  and  heavy.  These  are  the  si^is  of  dlffi 
aueuryHm.  There  may  be  rRj)etitiouH  of  the  8ympt<»m»  at  intenaU 
coincident  with  new  hemorrhages,  or  these  may  take  phice  alovljr 
as  iu  leaking  aueurvHmH. 

In  the  treatment,  of  ordinary  popliteal  aneurysm,  rest  and  Ibe 
ailoption  of  the  general  dietetic  and  medicinal  means  ab^eady  iiidi- 
cat6<l  may  result  in  consolidation  of  the  sac  and  cure.  This  failing, 
flexion  at  the  knee  or  the  india-rubber  bandage,  or  both  measarcA, 
may  l>e  ayfltematitrally  tried.  Digital  or  mechauiciil  comprassion  of 
the  femoral  artery  Las  resulted  in  cure  in  a  considerable  numU*r  (li 
cases.  If  the  signs  continue  to  l)e  adverse,  the  surgenn  will  probably 
choose  to  tie  the  femoral  artery ;  this  will  certainly  be  the  coaiM  if 
there  be  any  sign  of  rupture  of  the  aneurysm.  Some  sqikoocs 
(Trelat,  Peyro,  and  others)  advocate  complete  extirpation  of  thu 
sac,  fis  well  as  ligature  of  the  artery,  and  many  prefer  ligation  of 
arteries  to  the  milder  measures  of  com]>reBsion.  If  gangrene  of  tfas 
leg  and  foot  results,  the  only  ooiirse  is  amputation  of  the  limb. 


Aneurysms  of  Abi'ebies  (^f  the  Upper  Extremitibs. 

Aneurysm  of  the  intwminate  artery  first  shows  itself  behind  and 
above  the  inner  portion  of  the  right  clavicle  and  may  be  felt  betwe«D 
the  two  heads  of  the  stemo-mastoid  muscle.  It  may  cause  Imlging 
of  the  sternum,  the  inner  portion  of  the  clavicle,  and  the  first  rib,  or 
may  extend  upward  in  front  of  the  carotid  artery'  or  backward 
toward  the  trachea  and  spine.  There  may  be  pouches  extending  in 
various  directions.  No  projection  may  be  \isible  and  the  outliiK* 
may  be  detected  only  by  dulness  on  percussion.  The  aortic  second 
sound  is  loud  in  proj>oi*tion  to  the  fluid  content  of  the  sac-  The 
pulse  in  the  right  radial  may  be  modified,  presenting  markeil  differ- 
ences from  the  normal  pulse  in  the  left  radial.  There  may  b«  dygp- 
nrea,  stri<1or,  and  voice  impairment  from  pressure  nn  the  tracbe* 
and  from  involvement  of  the  right  recurrent  laryngeal  ner\'e.  Dys- 
phagia may  result  from  pressure  against  the  a^sophagus.  Venoiu 
<!onge8tion  and  blueness  with  (%dema  of  the  riglit  hand  and  arm  and 
of  the  right  side  of  the  face,  head,  and  neck  may  result  from  pre*- 
sure  upon  the  innominate  vein.  Pain  down  the  arm  and  shootiiif^ 
pains  in  the  head  and  neck  may  occur  from  the  pressure  of  the  aac 
causing  irritation  of  the  superficial  cervical  plexus.  Involvement  <sf 
the  sympathetic  nerve  may  cause  dilatation  and  throbbing  of  the 
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arteries  of  the  right  side  of  the  head  and  face  and  sweating  in  thene 
sitnadous.  The  aneur.vsm  may  buret  externally  or  into  the  trachea, 
flBBophagus,  or  lun^.  It  in  to  be  reiuemlmred  that  innominate 
rvfim  often  roexista  with  aneurvHin  of  the  aorta. 

The  brahnent  of  innominate  aneurysm  should  conHist,  first,  in  the 
usual  oonstitutional  meauH,  and  perliapH  digital  compression  of  the 
CATotid  artery.  In  caaeth<?He  measures  fail,  tlie  common  carotid  and 
Hubi'lavian  arteriejt  shouhl  l>e  ligate<1.  In  such  c-ase  the  surgeon 
pntB  in  force  the  operation  known  as  Wardrop's— the  distal  ligature. 
Wardrop  in  1827,  in  a  caso  of  :  'ieurysm  of  the  innominate  artory,  tied 
first  the  carotid  and  sulmoqu  ttly  the  su)»clavian.  Brasdor*s  oi:)era- 
tion,  Buggefited  l)efore  War  rop'a  but  not  tsarried  out,  consists  in 
tying  a  single  artery  on  the  distal  side  of  an  aneurysm,  as,  for  in- 
stance, ligation  of  the  upper  end  of  thecarotid  art<;ry  foran  aneurysm 
near  the  origin  of  tlie  vessel.  According  t<j  Mr.  Christopher  Heath, 
{I^nret,  February  Ist,  1890,  p.  229)  the  ligation  of  an  artery  on  the 
distal  side  of  an  aneurysm  produces  clotting  l»y  altering  the  direction 
of  the  current  of  blood. 

Aneurysm  of  the  common  cnrolul  artery  arises  usually  at  the  bifur- 
c^itiou  of  the  trunk  or  at  the  origin  of  the  right  artery.  The  pulsat- 
ing tumor  is  reaclily  detected  and  may  attfkin  a  large  size  in  the  nock. 
The  pressure-signs  may  1)e  evidenced  by  dyspmt^a  and  spasmodic 
congh,  by  aphonia,  by  dyspliagia,  by  tinnitus  aurinm,  impairment 
of  vision,  vertigo,  stupor,  i«jiin  and  tenderness  of  the  scalp,  I>e8ide8 
the  distressing  sense  of  pulsati^m.  There  may  bo  comjircHsion  of 
the  larynx,  trachea,  pharynx,  ivMo|)hagus,  jugular  vein,  or  recurrent 
laryngeal  ner^^e.  The  sac  may  rupture  into  the  trachea,  i»harynx,  or 
(BftophagUB.  A  cari>tid  aneurysm  projects  l>eneath  the  inner  head  of 
the  stemo-mastoid  ami  extends  up  the  neck  in  the  course  of  this 
moflcle. 

Dirifjnmis  from  a  tumor  of  the  thyroid  gland  is  readily  made,  be- 
cause a  thyroid  swelling  riso^  and  falls  in  the  act  of  swallowing  while 
the  aneurysmal  tumor  remains  in  nitii.  Gland  tumors  of  the  neck  are 
movable  over  the  vessel.  Abscess  is  to  be  distinguished  by  the  sigus 
of  flnetniition,  tlie  absence  of  the  distinctive  aneurysmal  pulsation, 
and  the  fact  that  compression  of  tho  artery  below  has  no  eiTect  upon 
the  swell  iug. 

In  the  irmfmcni  nf  carotid  aueurysm  digital  compression  of  the 
artery  below  the  sac  has  been  succ<«sful.  The  surgeon  may  elect  to 
tie  the  artery  aliove  or  below  the  anourysm—tho  proximal  ligature  is 
Id  b©  preferred.  Certain  dangers,  however,  attend  the  operation. 
There  may  be  syncope  from  the  sudden  interference  with  the  normal 
cerebral  circulation ;  convulsions  and  hemiplegia  may  ensue  from  the 
Vol.  IV.— 88 
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resulting  cerebral  Bofteuing.  Pulmouai'^  cuugestion  and  infltiUD^ 
tion  also  may  occuj:,  probably  from  the  interference  with  the  dw 
nutritinn  of  the  vagus  and  its  roots. 

Aneurysm  of  the  infernal  carotid  artery  ieuds  to  project  into  the 
pharynx;  it  may  be  mistaken  for  abscess  of  the  tonsil.  Tlu^  futt^ 
must  Ije  used  to  detect  its  pulsation  and  tlie  snppreasion  of  its  paliv 
tion  wheu  the  carotid  is  compressed  in  the  neck.  The  treatment  mast 
be  by  digital  compression  or  ligation  of  the  common  carotid  arterr. 

Aneurysm  of  the  external  carotid  artery  may  cause  purahsiaof  till 
side  of  the  tongue  owing  to  pressure  of  the  sac  uj>on  the  hypof^oMal 
nerve.  The  treatment  should  be  by  digital  compression  of  tbe 
common  carotid,  or,  that  failing,  by  ligature  of  the  extenutl  carotid 
artery,  if  possible,  if  not  of  the  common  carotid. 

Aneurysm  of  the  snbclnvian  ariei^y  is  much  more  common  in  tlw 
vessel  of  the  ri^ht  side;  it  may  spring  from  any  portion  thereof, 
butnneuryHiiiJil  dilatation  has  not  been  observed  in  the  first  portionof 
the  left  artery.  The  swelling  usually  projects  above  the  cl&vicli^ 
between  the  stenio-mastoid  and  the  trai>eziu8  muscles;  it  may  (cmv 
downward  within  the  thorax  and  cau8<^  thiokeniug  of  the  pleura  uihI 
compression  of  the  lung.  The  external  jugular  vein  may  l>o  olifM^ed 
to  be  distended.  There  may  l>e  codema  of  the  arm  and  even  g»a- 
greue.  The  brachial  plexus  may  be  pressed  upon  or  iuvolved  iutL^ 
sac,  the  symptoms  being  [laiu  down  the  arm  with  numbness  ant] 
muscular  eufeeblemeut.     The  phreuic  nerve  also  may  be  iuvolved. 

lij  tlie  irt'nfjnenfj  protracted  rest  with  the  usual  dietetic  and  mi«di- 
cinal  measures  should  be  tried,  for  a  cure  is  by  no  meajis  infrtH^nt'Ut 
The  surgical  treatment  of  sulx-lavinn  aneurysm  is  very  utisatisfartory. 
Simultaneous  ligature  of  the  subclavian  artery  immediately  above  th» 
clavicle  and  of  the  common  carotid  artery  has  lieeu  succeesfully  prac- 
tised by  Dr.  Mouod.  Professor  I^e  Denl)u  has  stated  (The  MctUtai 
IVtfk^  February  1st,  1895,  p.  oG)  that  goml  results  have  followed 
peripheral  ligature  of  the  largo  vessels  of  the  neck  in  some  cases. 

Aneurysm  of  the  axidan/  artenj  may  form  on  any  part  of  the 
vessel.  Its  most  frer]uent  manifestation  is  as  a  projection  l)e]ow  the 
clavicle  aud  al)ove  the  pectoralis  major  muscle;  it  may  extend  behind 
and  above  the  clavicle;  the  outer  portion  of  the  bone  may  Ijo  forcsd 
upward.  Pressing  on  the  axillary  vein,  it  may  cause  venoiis  congas- 
tiou  and  oedema  of  the  baud  aud  arm  and  of  the  adjacent  side  of  tli« 
chest.  Pain,  numbness,  aud  muscular  paralysis  may  reaalt  from 
the  involvement  of  the  brachial  plexus.  The  aneurysm  mar  caoM 
erosion  of  the  hnmerus  or  of  the  shoulder  joint  into  wliich  mptom 
may  tJiko  place,  or  it  may  penetrate  into  the  thorax  causing  thicken- 
ing of  the  pleura  and  compression  of  the  lung. 
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Axillary  aneurysm  may  be  treated^  wben  this  measure  is  possible, 
by  digital  compression  of  the  subcluviuu  arterv  as  it  lies  upon  the 
first  rib,  pressure  beiiiR  made  from  above  the  clavicle.  Direct  com- 
preissiou  of  the  sac  may  be  made  coincidentiiUy,  When  the  artery 
eannot  thus  bo  reached  for  compressiou,  the  Eemarch's  bandage  may 
be  applied.  If  these  means  fail,  the  sub<*Iaviau  artery  should  be 
tied;  the  operation,  however,  is  difficult  and  dungerouH.  In  the  case 
of  a  large  aneurysm  it  has  been  recommended  that  the  sulx'lavian 
artery  should  Ije  first  tied  and  then  amputation  jmrformt^il  at  tlie 
Hhoulder  joint.  Such  amputation  is  the  only  course  when  there  is 
diffuse  aneurysm  or  gangrene  of  the  limb. 

Aneurysms  l>elow  the  axilla  when  not  traumatic  are  nesrl}'  always 
due  to  emlxilism.  In  cases  of  aneurysm  iu  the  forearm,  systematic 
fiexion  of  the  arm  at  the  elbow  and  the  application  of  an  Esmarch's 
bandage  may  be  trieil.  If  these  means  fail,  the  ligature  of  the  brachial 
artery  must  be  performed,  unless  the  aneurysm  be  supertirial  in  the 
lower  part  of  the  forearm,  when  ligatures  can  be  applied  both  above 
And  below  the  sac. 


Aneuktrms  of  the  Cerebrai,  Artertbb. 


I 


Aneurysmal  dilatations  occur  not  only  in  the  larger  intracranial 
arteries  but  also  in  the  minute  arteries  in  tlie  substance  of  the  brain 
(miliary  aneurysms). 

Aneurysms  of  the  larger  intracranial  arteries,  according  to  the 
istics  of  Lebert.  Durand,  Bartholow,  and  others  (as  collated  by 
Oowers),  have  been  observed  in  the  following  relative  fre*|ucncy: 
Middle  cerebral  artery,  44  cases;  bjisilar,  41;  internal  carotid^  23; 
anterior  cerebral,  14;  posterior  communicating,  8;  anterior  commu- 
nicating, 8;  vei-tebral,  7;  jxisterior  cerebral,  0;  inferior  cerebellar.  3. 

Morbid  A  no  torn  If,  Otiuieji,  He. — Aneurysms  of  the  arteries  named 
are  in  most  cases  saccular,  rarely  fusiform.  They  vary  in  size  from  a 
small  peo  to  a  large  nut,  but  tbey  may  attain  to  the  size  of  a  pigeon's 
^KS  or  even  a  hen's  egg.  Rupture  t^tkes  place  in  more  than  half  the 
cases,  the  blood  escaping  most  frequently  into  the  membranes  at  the 
baae  of  the  brain.  The  rupture  is  generally  by  a  small  opening,  and 
therefore  the  oscjipe  of  bloo<l  is  grailnal  and,  in  some  cases,  intermit- 
tent. The  hemorrhage  may  l^o  into  the  brain  itself  or  into  the 
lateral  ventricle  through  ploughing  up  of  the  brain  sulwtauce.  The 
|)oint  of  rupture  may  l>e  difficult  to  discover  after  death,  for  the 
anenrynm  is  in  the  midst  of  a  coiigulnm ;  it  may  l>e  found  by  washing 
away  the  clot  slowly  Viv  a  gentle  stream  of  water. 

The  causes  are  similar  to  those  of  aneurysms  of  the  systemic 
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Vte.  ST.— AneiifTuiui  id)  at  the  falf urcatloa  of  Cho  middle  o&»- 
hnl  Htet7  (ibowlDg  the  aporCnre  from  whkh  fftUl  hemw- 
rtuceooooiTed);  (&)  dmt  the  ioU^ta  of  tlie  anlierlor  oerelvml 
aitery.    COoiiti.) 


arteries  already  disooBsed.  Men  are  affected  more  than  vomen  in 
the  proportion  of  three  to  two.  Theee  anenrysms  are  zanoli  more  fre- 
qnent  before  middle  age  than  are  anenrjams  elsewhere.    They  aie 

more  common  on  the 
left  side  than  on  the 
right  in  the  x»opG<r» 
tion  of  four  to  three. 
Embolism  is  the  most 
frequent  canse  in  the 
oases  ocoorring  before 
middle  age.  In  these 
oases  heart  disease  is 
nsoally  to  be  disoor* 
ered,  or  at  any  rate 
there  is  STidence  that 
endocarditis  or  some 
cardiac  affection  has 
been  previously  mani- 
fested. In  fatal  cases 
embolisms  of  other  organs  are  frequently  demonstrated;  in  some 
cases  anenrysmal  dilatetions  of  several  arteries  have  been  discovered, 
and  the  inflammation  and  yielding  of  the  arterial  coats  from  the. 
impacted  emboli  have  been  traced.  Cerebral  aneurysms  due  to 
such  cause  have  been  found  in  children.  The  middle  cerebral  artery 
which  is  most  prone  to  embolism  is  also  the  artery  most  frequently 
affected  by  aneurysm.  Syphilis  is  also  an  undoubted  cause  of  intra- 
cranial aneurysms.  Such  aneurysms  have  been  frequently  found  in 
cases  of  constitutional  syphilis  in  young  per- 
sons in  whom  no  other  cause  was  discoverable. 
Gowers  considers  it  probable  that  disease  of 
the  arteries  due  to  inherited  syphilis  may  cause 
aneurysm,  as  it  may  certeinly  cause  cerebral 
hemorrhage.  Chronic  endarteritis  (athero- 
ma) from  the  causes  already  discussed — with 
which  acute  and  subacute  changes »  as  I  have 
previously  stated,  may  be  associated — is  a 
cause  of  intracranial  aneurysm  in  the  later 
I>eriods  of  life.  **  Often  there  is  extensive  fatty 
and  calcareous  degeneration  of  the  vessels  at 
the  base,  and  on  one  of  them  a  distinct  aneurysm"  (Gowers).  Injury 
is  a  rare  cause,  but  a  blow  or  fall  on  the  head  may  induce  disease  of 
the  wall  of  the  artery  owing  te  the  extension  of  inflammation  from 
the  contiguous  structures. 


Fio.  88,— Two  Aneurysms  of 
the  Left  Middle  Cerebral  A^ 
tery;  one  has  niptoredbya 
circular  opuiing.  OJlr  W. 
OuU.) 
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Aneurymi  of  the  intemal  ixtrotid  artery  produces  symptoms  chiefly 

by  compreoHing  the  optic  nerve  on  the  inner  side  and  the  nerves  on 

the  wall  of  the  caveruoas  sinus  on  the  outer  side.     The  si^^ht  fails  in 

L   the  eve  on  the  same  side  as  the  aneurysm.     The  third  nerve  also 

Haufifers  early,  so  that  ptosis  fx^curs  and  is  followed  by  paralyHis  of  the 

^^pnscles  of  the  eyeball.     There  may  be  loss  of  sensibility  in  the  globe 

^'nom  involvement  of  the  ophthabuic  branch  of  the  tifth  nnrve.     A 

large  aneurysm  may  cause  hemiplegia.     In  some  cases  the  subject 

of  aneurysm  of  the  intemal  carotid  has  been  conscious  of  a  murmur, 

and  olwervers  have  heard  this  systolic  murmur  on  auscultation  of 

I  the  skull;  the  bruit  has  ceased  when  the  rarotid  artery  has  been 
compreHsod.  Headache  and  giddiness  are  also  symptoms  of  this  as 
of  other  intracranial  aneurysms. 
Aneurysm  of  the  basilar  arfrrtf  occurs  for  the  most  part  near  ite 
anterior  extremity :  in  some  cases  there  is  a  general  dilatation  of  the 
whole  vessel  (see  Fig.  36).     In  about  one-third  of 

I  the  cases  there  have  been  no  symptoms  (Lebert). 
Headache  may  l>e  severe;  it  is  charat^teristically 
ooci])ital.  and  giddiness  is  more  pronounce<l  than 
in  aupurysuKs  elHewhere.  There  may  l>e  iwinily- 
ais  of  the  limlis  on  one  side  or  on  l>oth  sides. 
The  fifth  nt»rve  may  sufl'er.  In  many  cases  no 
diagrMisis  is  i>os8ible,  for  symptoms  have  not  be- 
tray e<l  the  condition  until  the  terminal  apoplexy 
H  which  atteuils  the  rupture  of  the  aneurysm. 
B  Sometimes  apoplexy  is  caused  without  rupture, 
from  the  softening  occasioned  by  the  pressure  of 

I  the  sac. 
Aneurysm  of  the  jniddle  cerelrml  aripry  occurs 
most  fretjuently  in  the  portion  within  the  fissure 
of  Sylvius,  but  sometimes  it  is  near  the  com- 
mencement of  the  vesKel  and  sometimes  in  one  of  the  branches. 
Hemiplegia  and  con^Tilsitms  are  the  symptoms  produced  in  many 
^  cases.  8]>eech  is  occasionally  affected  when  the  aneurysm  is  located 
I  in  the  artery  of  the  left  side,  and  a  rupture  of  the  aneur>'sm  occurs  in 
~  the  majority  of  cases.  Headache  and  giddiness  followed  by  convul- 
sions and  partial  hemiplegia  are  8ym])tom8  which  should  suggest  Uio 
probability  of  aneurysm  of  the  middle  cerebral  artery,  though  a  pre- 
cise diagnosis  would  1m^  diflicult  or  imiKvssible. 

The  symptoms  caused  by  aneurysms  of  the  posttrior  certbral  and 
of  the  cerebellar  arteries  are  too  vague  to  lie  of  practical  value. 

T)fafmeMf,—The  treatment,    if    intracranial   aneurysm    l>e    sus- 
pected, should  bo  rest  and  careful  diet  with  the  medicinal  admiuistra- 


Fta.  AS  —  A  iirurjrstn  of  tJw 
I^t  Middltf  CVrtibnU  Ar- 
terjr  Id  «  Qtrl.  SennUwo 
Yeanof  Akv,  U>e&ib)eic( 
ot  HhrumatiMm.  Some 
grmnuUKooi  were  fouad 
OB  the  mitral  ralT«.  The 
aaeuryam  waa  proNibty 
cftuaedbyeniliolbiin.  tSIr 
W.  OuU.) 
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tioD  of  the  iodides  for  a  protracted  period.  lu  the  case  of  a  woma, 
aged  forty,  who  aufifered  from  right  frontal  headache,  phrtlopbobii, 
impaired  vision  iu  the  right  eye,  and  paralysis  of  the  extei*nal  rectai^ 
a  systolic  muriuur  could  be  heard  loudest  at  the  right  t«iupk 
Iodide  of  potassium  was  given  iu  doses  increasing  to  thirty-ftix  gniv 
daily.  Four  mouths  later,  after  a  violent  attack  of  vomiting  tai 
purging,  the  murmur  ceasetl  and  was  uev^r  aftorwanU  heard.  In  fire 
weeks  the  external  rectus  was  no  longer  jmralyzed.  In  this  caMtlkm 
can  be  no  doubt  that  an  aneurysm  exist'Cd — probably  in  the  intoml 
carotid — and  Uiat  Ironi  a  happy  combiuHtiou  of  circuuistanoeB  oaa^ 
lation  had  occurred  in  the  sac  (case  by  Dr.  Humble,  of  Cerfe  CMtle, 
([uoted  by  Gowers,  "Diseases  of  the  Nervous  System/'  Vol.  II..  p. 
504).  Ligature  of  the  common  carotid  has  l»eeu  succesafnl  in  some 
cases  of  aneurysm  of  the  internal  carotid.  It  has  been  suggested 
that  tho  vertobrals  might  bfl  tied  for  basilar  aneurysm.  Dr.  .Alex- 
ander, of  Liverpool,  has  shown  that  this  operation  is  practicable. 


MnJARY  ANEtTRYSMfl. 

(Minute  Aneurysms  of  the  Arteries  within  the  Brain.) 

It  has  been  shown  by  Charcot  antl  Bouchard  that  in  oerebnl 
hemorrhage  the  initial  cause  is  to  be  found  iu  aueurvsmal  ditAtafeioos 

of  the  cerebral  arteri- 
oles, the  rupture  of 
which  occasions  the  oat- 
pour  of  blood. 

Morbid  A  tiotom^.  — 
Miliary  aueuryama  in 
tlie  brain  are  to  be  dis- 
covered at  tho  ]io8t- 
mortem  examination  by 
washing  away  the  <Hia^ 
ula  and  the  oerebral 
suljstance  and  oarefuU^' 
picking  out  the  thread- 
like vessels.  On  the 
sides  of  the  artene«  are 

Aa  «-«Meatebwl  Mlllftry  AotMiryBm  of  «  Nutrt^ut  Artery  seen  little  globolar  boil- 
of  tb*  Bmla.  X  S7.  The  anemyftm  wu  about  ^  iucli  in  j^^  whicll  are  RaUv 
ilUmeter.    (CMto.)  ■' 

minute  aneurysms  varjr- 
iug  in  sim  from  jh  inch  to  jS  inch.  (Fig.  41,  an.)  In  these  the 
mi<hlle  coat  has  disappearetl.  the  inner  coat  having  lieoome  bli^odi^l 
witii  the  external  uoaL    The  portions  of  the  brain  in  wiiich  thos«  wexe 
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Tta.  -11.— Miliary  AnMirymmiL  an.  Mlnntd  arMNirTmw 
n(  braac]K*A  of  th?  cerebral  an«riHi  Cuatufftl  ilic): 
ti,  AtmirymiAl  bulicfiiK  ot  m  capilluy  veant,  irltb 
taity  Jrf((Hieratloa  of  fta  waIIk  (mlarKtHl). 


found  by  Charcot  and  Bouchard  were:  oeutral  j^anglia,  cortei,  pons, 
cerel)pllunj,  c»*utrum  ovale,  middle  ccrel)ral  peduiu'It*,  erns  cerebri, 
and  medulla  oblongata— the  oider  in  which  these  are  nieutioued 
giving  the  relative  frequency. 
The  external  coat  of  the  mi- 
nute aneurysmal  sac  is  found 
on  microscopical  examination 
to  be  infiltrated  with  umuer- 
oaa  round  cells,  which  are 
clustered  in  groups ;  there 
is,  as  Charcot  and  Bouchard 
X>ointed  out,  a  periarteritis. 
Other  obeerrers  have  stated 
that  the  process  may  com- 
mence in  some  cases  by  dis- 
ease in  the  internal  coat;  in- 
deed the  whole  of  the  wall  of 
tlie  resflel  may  be  affected  by 
the  iuHainmatory  proceas. 
The  dilatations  are  frequently 
JKen  at  the  bifurcation  of  the 
artery  or  around  the  com- 
mencing jiortions  of  its  smaller  branches.  The  most  frequent  sites 
of  ruptured  miliary  aneurysms  are  the  branches  which  arise  at  right 
from  the  middle  cereliral  artery  in  the  fissure  of  Sylvius  and 
Upward  through  the  lenticular  nucleus  and  the  internal  capsule 
to  the  caudate  nucleus  and  optic  thalamus.  The  vessel  termed  by 
»t  "  the  artery  of  cerebral  hemorrhage"  is  that  bmuch  which 
between  the  outer  part  of  the  lenticular  uucleus  and  the  exter- 
nal capsule  through  the  former  to  the  internal  capsule.  Charlewood 
Turner  has  shown  that  some  of  these  miliary  aneurysms  may  become 
obsolete — the  contents  may  be  coagulated,  the  internal  coat  l>eing 
thickened  and  blended  with  the  coagulum  within  it,  and  the  ext(?rual 
it  manifesting  a  large  overplus  of  fibrous  tissue. 
Charcot  and  Bouchanl  considered  that  the  fonnation  of  miliary 
aneurysms  was  a  constant  preliminary  of  cerebral  hemorrhage;  the 
aneurysms  were  found  in  seventy-five  consecutive  cases  in  which 
such  hemorrhages  were  found  after  deAth.  Charlewood  Turner,  how- 
ever, coQBiders  it  doubtful  whether  in  some  case«  the  hemorrhage 
may  not  be  from  direct  rupture  of  the  vessel  due  to  inflammatory 
softening  of  the  walls  without  saccular  dilatation.  Recent  inflam- 
matory lesions  were  the  signs  he  not^nl  in  t!ie  cases  examiucHl. 
(Transactions  of  the  Pathological  Society  of  Loudon,  1882,  p.  96.) 


(UN) 
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Miliary  niieuryauia  are  not  iufreqaently  met  inth  in  onam  in  wkicb 
there  Ih  atheroma  of  the  larger  cerebral  arteries,  but  there  is  no 
Jiroot  rehilion  between  the  two  conditions — there  may  lie  utlmninui 
without  miliary  aueuryHms  aud  miliary  aneurysms  without  atheromA. 
There  ih  a  dlHtinot  n^hition  of  consequence  botwet^n  chronic  Brii^htA 
rlJHeaHe  and  miliary  aneurysms  within  the  braiu.  **It  camiot  h 
doubted/'  sayrt  Gowftrs,  "  that  Bright'a  disease  is  a  cause  of  miJiarv 
aueuryHma  in  ])ersous  after  middle  life  and  sometiiuea  at  e4rli«r 
MKes." 

The  Kreat  majority  of  crises  of  aneurysm  of  the  minute  oerebral 
arUn'iim  leading  to  intracranial  hemorrliage — at  least  four-tifths  of  sBch 
CHHOrt — occur  after  the  age  of  forty.  The  disease  is  f*>r  tLe  most  pui 
one  t»f  the  degenerative  perioils  of  life. 

Liiucerenux  lias,  however,  described  the  case  of  a  Lul,  aged  fifttt-u. 
in  wliom  miliary  aneurysms  were  observed  in  aasociation  with  tnW 
cular  meuiugitis.  An  old  spot  of  cerebral  hemorrhage  was  also  fuuiML 
It  Hoems  that  periarteritis  Avith  aneurysmal  dilatation  of  the  arti«rirtt 
can  be  |irodiiced  (though  very  rarely)  by  the  agency  of  the  tuUrrle 
Itacill). 

It  seems  probable  that  the  minute  arterioles  in  some  situatioM 
may  precteut  dilatations  due  not  to  an  infl&mxnatorx  cftOBe  \mi 
local  fatty  tlcgoneration  of  their  walls 

In  the  great  majority  of  cased,  aneorysmal  dilatations  of  the 
ries  NU])plyiug  the  central  nervous  system,  aod  their  mptore 
the  pressure  of  the  blood  current,  cause  the  pheoomeiiA  of  apofktf^ 
It  is  by  no  means  improbable,  however,  that  ^m'^**'  dilatalkMlfti 
ruptures  of  minute  vessels  iu  certain  areas  nuiy  be  deteramUBg 
causes  of  other  diseases,  the  patho)og.v  of  which  is  ysi  obacu*' 
The  olisen-ations  of  Hale  White  lend  probsbOtfy  to  l&ft  nsv  All 
such  changes  in  the  minute  arterieis  or  cspmsries  dmv  the  floor  of  tt0 
fourth  ventricle  may  be  pathological  faetofs  ol  GrsTea'  disMM. 
Those  of  Charlewood  Turner  suggest  that  in  the  notor  as«a  o(  tibt 
hnuB  they  may  be  determinants  of  chorea.  Sotae  ubaimiikwlwJ 
to  show  that  arterial  dilatation  ami  mptore  vitLin  Ika  apiaal  «v^ 
laa^r  oceur  in  influenza  or  in  seqneiioe  tfacreto,  and  a^  asplMB  toff* 
ol  the  nerrous  lesions  of  this  disease. 

During  their  period  of  formatioiD  the  iSaymmk  of  adKar?  n^' 
i7«iiis  vithin  the  brain  is  impoaaibku    Tbe  ptchaMS^  of 
oecorrenoe  most  not  be  lost  sight  ol  in  caaea  of 
diaeaaa,  aspecially  if  symptaais  suggeetiag  athtrnwa  ol  Aa 
oevelval  artenaa  concur. 

The  IrtiMimemi  of  raptored  miliary  am'Uijiwi  ia  cf 
oezahrai  bemorrhage,  which  will  be 
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Obliterating:  Endarteritis. 

Tills  hsH  already  been  descril)ed  in  the  section  on  arteriosclerosis, 
is,  however,  a  very  rare  variety  of  the  difleaso  which  requires 
'mention.  The  internal  coat  of  the  siualler  arteries  of  tlie  upp)er 
and  lower  extremities  is  first  affectetl,  and  afterwards  the  diseaso 
involves  the  larger  arteries.  These  latter  are  felt  to  be  hardened ; 
the  pulse  in  them  is  observed  to  be  narrowetl  and  diminished,  and 
subcftetjuently  no  pulsation  can  l)e  detected. 

The  disease  is  a  very  rare  one.  The  symptoms  are  coldnesa  of 
die  region  affected  with  aching  pains.  In  biter  stages  these  pains 
may  be  intense— the  part  ma^*  become  hard  and  cold  and  in  the  end 
gangrenous. 

There  are  no  known  causes  for  the  affection  which  occurs  mostly 
in  middle  life.  A  case  has  been  recorded  by  Dr.  Bertram  W.  Bond, 
of  Englefield  Green,  of  a  l>oy,  aged  fourteen,  in  whom  no  jmlse  could 
be  felt  anywhere  in  the  left  upper  extremity  till  the  subclavian  was 
reached— the  ratlial  and  brachial  arteries  were  mere  cords.  There 
were  no  notable  symptoms  except  a  sensation  of  "  pins  and  needles"  in 
the  left  arm  and  fingers.  The  collateral  circulation  was  good,  and  the 
arterial  conditions  in  tlie  right  upper  extremity  were  normal.  The  ob- 
server mentions  a  simitar  disease  in  two  other  patients,  aged  twenty- 
three  and  twenty-four  years  respectively  (La«r€/.  January  lUth,  1895, 
p.  150).  A  case  has  been  recorded  by  Mr.  Pearce  Gould  in  a  patient 
aged  nineteen,  and  another  by  Dr.  Hadden  in  a  patient  aged  thirty- 
five. 


Calcareous  Infiltration  of  Arteries. 

The  deposition  of  calcium  salta  in  the  course  of  chronic  aortitis 
and  arteritis  has  already  been  noticed.  This  deposition  follows  the 
exudation,  the  fibrous  proliferatittn,  and  the  fatt.^  degeneration  in  the 
layers  of  the  internal  coat  and  the  adjoining  middle  coat  of  the  ves- 
sel. In  certain  cii-ses,  hfjwever,  the  de[KJsition  of  lime  salts  t^ikes 
place  primarily  in  the  muscular  fibre  cells  of  the  mid<lle  coat. 
These  are  seen  first  as  ojiarpie  gmnales,  which  coalesce  to  form  a 
patch  and  subsequently  a  cylinder  of  brittle  material,  which  some- 
times assumes  a  crystalline  api>earance,  occupying  the  place  of  tlie 
middle  coat  of  the  vessel.  This  form  of  calcification  is  often  marked 
in  the  femoral  and  brachial  arteries  and  extends  to  the  arteries  of 
medium  siw  but  not  to  tlie  smaller  vessels  nor  to  the  smallest  arte- 
rioles.    Often  in  atheromatous  subjects,  the  ordinary  form  of  ohronic 
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arteritis  is  seen  in  some  situations,  and  this  mere  caldficatioD  of  the 
middle  coat  in  others. 

It  Las  l>eeu  showu  that  such  deposition  of  lime  salts  may  occur  as 
a  procBHs  of  metaHtaniH.  In  a  cAse  reconiod  by  Kuttxicr,  in  whicL 
incrustation  of  the  smaller  arteries  occurred,  the  source  of  Ibe  lime 
HaltH  WH8  an  acute  cjiries  of  the  vertebra)  (the  first  dornal  to  tli>*  UkI 
lumbar).  Owing  to  chronic  renal  disease  there  was  probably  an 
im|>ediu]ent  to  the  excretion  of  the  limn  salts.  Except  for  the  depo 
sition  of  the  calcareous  matter,  the  walls  of  the  vessel  were  found  U) 
be  normal  (Coats,  "Manual  of  Pathology,"  p.  414).  The  calcified 
middle  coat  sometimes  undergoes  a  true  ossification. 

Lardaceous  Disease  of  the  Arteries. 

In  lardaceous  (amyloid,  waxy,  or  albuminoid)  disease,  the  depo- 
sition of  the  morbid  material  begins  in  the  walls  of  the  blocxl-vaMels, 
especially  in  the  coats  of  the  smaller  arteries,  in  the  capillaries,  utd 
in  tliB  connective  tissue.  A  fre<iuent  result  is  diminution  of  the  cali- 
bre of  the  arteries  so  that  the  tissues  supplied  by  these  are  rendeml 
auffimio;  hence  atrojihy  and  fatty  degeneration  of  iliese  tis8ai>!f. 
Sometimes  hemorrhages  are  the  consequences  of  the  change  in  tbo 
blood-vessels,  especially  in  the  intestines,  where  they  are  olisened 
after  death  as  isolated  submucous  ecchymoses. 


DISEASES  OF  THE  VEINS.* 


Varicosity  of  the  Veins. 

Definitinu. — A  vanx  is  a  dilatation  of  a  vein  or  veins  of  a  perma- 
nent character  and  accompanied  by  a  thickened  condition  of  the 
coats  of  these  vessels. 

There  may  l>e  a  simple  dilatation  iphlcbeciash)  of  a  vein  which  it 
cauHed  by  obHtruction  to  the  llow  of  bloiHl;  but  this  ia  not  a  true 
varix,  that  word  implying  permanence  of  dilatation.  Th«  U»nu 
ph1e1)ectasis  is  also  applied  to  a  cluster  of  knotted  and  swollen  vari- 
cose veins. 

Etiouxjy. 

A  varicose  condition  of  a  vein  is  caused  by  conditions  that  in<]uoe 
protracted  or  frequently  repeated  distention  by  obstacles  to  the  flow 
of  blood  from  the  vein,  such  as  compression  from  external  oonatouv 

•  I  (Icttire  to  rxprcfis  my  timnks  fnr  the  elliriont  help  afTonlH  me  In  Ihc  prrp«n- 
tloD  of  this  Mrtlon  by  Dr.  W.  U.  Keeteren,  of  UUlwood,  Ueodon.  LoDdon. 
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tion  or  tumors,  or  by  overdistention  of  the  veins  from  there  being 
forced  into  them  more  blood  than  they  are  competent  to  contain. 
There  luay  be  an  hereditary  dirt^iosition  to  varicosity  of  the  veins, 
a  congenital  weakness  of  the  vein-walls. 

The  veins  of  the  surface  of  either  the  skin  or  mucous  membrnne 
are  more  )>rone  to  become  varicose  than  those  more  deeply  seated. 
The  lower  liml>H  are  more  frwjueutJy  the  seat  of  varicose  veins  than 
other  parts  of  the  body.  This  is,  of  course,  owing  to  their  depen- 
dent (Kisitiou  and  the  conseifuent  greater  weight  of  the  column 
of  blood  which  the  veins  have  t^j  support.  The  vein  iu  the  lower 
limbs  which  is  most  freijueutly  affected  is  the  internal  naphena. 
Varicose  veins  are  also  met  with,  in  coimection  with  hemorrhoids,  in 
the  rectum,  where  the  vessels  are  but  loosely  8upiK)rted  by  the  sur- 
rounding i>arts  and  where,  from  their  direct  connection  with  the  por- 
tal circnlatiou,  they  ai*e  readily  affected  by  any  obstruction  to  it. 

The  8i>ermatic  veins  are  also  fre<inently  varicose,  their  swollen 
condition  having  been  recognized  under  the  name  varicocele.  The 
more  deeply  seatetl  veins  may  also  become  varicose,  but  this  is  a 
much  rarer  occurrence  than  is  the  case  with  the  more  superficial 
veins.  Pressure,  as  from  tumors,  etc.,  is  the  most  frequent  cause. 
The  deep  veins  most  commonly  affected  are  the  internal  jugular,  the 
yena  azygos,  and  the  prostatic  veins. 

Symptoms. 

Varicose  veins  on  the  surface  stand  out  with  prominence  more  or 
less  marked  according  to  the  amount  of  the  varicosity.  When  they 
are  close  beneath  the  surface  the  skin  seems  to  be  thinned  over 
them,  and  the  blue  mottled  masses  clearly  show  through  it.  To  the 
touch  they  seem  elastic,  but  the  walls  feel  stiffcr  and  thicker  than 
normal.  The  incompetence  of  their  valves  is  shown  by  the  fact  that 
the  impulse  of  a  cough  can  be  detected  in  the  leg,  the  wave  passing 
readily  through  the  dilated  lumen  of  the  vein.  The  enlargement  of 
the  vein  is  seen  to  be  not  only  in  the  direction  of  lateral  dilatation, 
or  enlargement  of  the  lumen,  but  also  in  the  longitudinal  direction— 
the  vein  seeming  to  be  stretched  and  extended  in  leugth ;  the  result 
of  such  extension  being  that  it  becomes  convoluted  or  folded  on  itself, 
or  twi.sted  spirally,  so  that  it  may  form  a  considerable  mass.  It  is 
such  a  mass  which  has  received  the  name  of  a  phlebectasia. 


Morbid  ANA'it)arr. 

The  Intenml  Strirvfur^  of  ihr  VrwH.—K  description  of  the  changes 
which  take  place  iu  tlie  walls  of  veins  thus  affected  necessitates  a 
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preliminary  understauding  of  the  normal  condition  of  thoaewalkia 
order  that  the  changes  m&y  be  localized  aud  the  depurtureB  from  the 
nonnal  standard  specifie<l.     For  this,  however,  there  is  not  rttiaired 
any  very  minute  description  of  the  normal  anatomy  ;  for  our  ptirims' 
the  following  general  jjictnre  is  sufficient:  The  walls  of  the  vein  aw 
divided,  broadly  speaking,  into  three  layers  or  coate,  namely ,  an  ontrr, 
which  forms  the  larger  portion  of  the  vessel-wall  ami  is  cjiUed  tlip 
tunun  adveniliia ;  a  middle  ooat,  or  tautva  media;  and  nu  iuterufil,  or 
tunica  iniima.     These  layers  are  generally  spoken  of  by  their  ail jectival 
desigmitiouH,  "adventitial'  "media,"  and  ''intima."     The  ndveolitiH, 
when  duly  prepared  and  stained,  presents  under  the  microBcoiie  as 
abundance  of  coarse-fibred  connective  tissue  with   numerous  tylU. 
This  connective  tissue  is  arranged  in  interlacing  sepUi.  between  which 
lies  an  irregularly  arranged  network  of  elastic  fibres,  some  brrMid, 
some  narrow,  being  more  numerous  on  the  inner  than  on  the  outer 
side  of  the  adventitia.     Among  these  elastic  fibres  are   the  lar^rr 
vasa  vasornm   and  the  nerve  fibres.     There  are  also  in  this  layer 
some  bands  of  smooth  muscular  fibre  arranged  parallel  to  the  axis  of 
the  vessel;    these   museulnr  fibres  Ijecome  more  nnmeroua  as  wu 
approach  the  cardiac  terminus  of  the  vejious  system.     Internal  to  th»> 
adventitia  and  in  section  ai»pearing  in  the  majority  of  veins  t«j  be 
about  one-half  the  thickness  of  the  adventitia  is  the  media.     This 
chiefiy  consists  of  bundles  of  smooth  muscular  fibres,  anastomosing 
freely  and  thus  forming  a  network.     They  are  arranged  in  a  circuLur 
direction  or  at  right  angles  to  the  axis  of  the  vessels.     In  the  meehe^ 
of  the  network  formed  by  the  interlacing  and  anaBtf>mosing  of  the 
muscular  fibres,  is  connective  tissue,  which  encloses  elastic  fibres 
coursing   parallel  to   the   axis  of   the  vessel    and  sometimes  phu^ 
obliquely  to  that  axis.     Here  also  are  found  the  smaller  divisions  or 
branches  of  the  vasa  vasonira. 

.  Within  the  media  is  placed  the  intima,  which  conaista  of  ft  fenes- 
trated membrane,  or  rather  a  layer  having  a  fenestrated  ai>pearance 
in  microscopical  sections.  This  ap]>earauc6  of  fenestration  is  due  to 
the  sectional  iuterrujition  of  the  continuity  of  the  elastic  fibres,  which 
being  much  and  complexly  folded  suflfer  irreguhir  mutilation  in  Uid 
process  of  cutting.  These  elastic  fibres  run  parallel  to  the  axis  of  tha 
vessel,  and  the  fenestrated  appearance  shows,  therefore,  more  plainly 
when  the  section  is  transvei-se  to  the  vessel.  With  this  elastic  hiyer 
there  is  a  hyaline  substance,  containing  nuclei  more  or  less  pAtch/ 
and  irregularly  distributed,  which  forms  the  connection  between  ths 
intima  and  media.  Internal  to  the  fenestrated  or  elastic  layer  an 
seen  cells  au*l  nuclei,  Im^IIi  muscular  and  connective,  varyinjc  in 
amount  in  different  veins,  and  on  their  innermost  surface  is  tlie  esklcH 
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thelimn  or  lining  epitiieliuin  of  tlie  veesel.  In  different  veins  these 
lavers  vary  not  only  in  relative  tbicknees  bnt  in  geseral  size  and 
amount.  In  some  the  intima  is  tliicker,  in  some  tbinner;  in  some 
the  elastic  elements  predominate  over  the  muscular  in  the  media. 
and  mVv  verm ;  in  others  tlie  adventitia  is  much  reduced  in  thick- 
noes;  hut  the  three  coats  or  layers  are  to  be  found  in  all  veins  likely 
lo  (H>me  within  the  purview  of  our  subject.  iVnother  important  ele- 
ment in  the  structure  of  the  vein  from  our  point  of  view  is  the  valvu- 
lar appanitus.  Wo  cannot  do  l>otter  than  transcribe  Epstein's  ac- 
ooont  of  these  structures : 

*  The  valves  of  the  veins  l>elong,  as  is  well  known,  to  the  class  of 
pouch  valves.  The  valve  flaps  consist  of  stout  fibrillar  connective 
tissue  and  ehistio  fibre  bundles.  Bc^th  surfaces  of  a  valve  flap  do  not 
exhibit  an  exact  resemblance;  for  while  in  the  surface  presented  to 
die  peri[)hery,  or  rather  met  with  in  pasBiug  from  the  direction  of 
the  capillaries,  there  is  l»eneath  the  endothelium  a  fine  network  of 
elastic  tissue;  under  the  euilothelium  of  the  centrally  presenting  sur- 
face or  side  nearest  the  heart  there  is  a  connective-tissue  layer  in 
which  only  faint  traces  of  elastic  fibres  are  recognizable.  .  .  .  The 
valve  flaps  are  always  arranged  in  pairs,  so  that  as  a  rule  l>oth  pouches 
are  phiced  opposite  e*jch  other,  but  one  t>ouch  is  generally  somewhat 
displaced  upward  or  downwartl.  The  valve  flap  forms  a  V-shapeil 
ftac  or  i>ouch  in  connection  with  the  vein  wall.  The  V-shaped  dila- 
tations wbirli  are  formed  in  the  vein  wall  by  tht^  attiichmeut  thereto 
of  the  valve  flaps  extend  in  a  cardiac  or  central  direction  rather 
beyond  the  free  edges  of  the  flaps.  Tliey  consist  largely  of  muscular 
tissue,  the  fibres  of  which  are  arranged  nearly  parallel  to  the  direc- 
tion of  the  dilatition  or  cirrnlarly  or  perpendicularly  to  the  axis  of 
the  vessel,  which  fact  can  1)e  easily  made  out  in  a  successive  series  of 
sections.  The  smooth  bundles  of  muscle  fibres  lie  l>etween  elastic 
networks,  which  are  formed  by  extensions  ai  the  ehistic  membrane  of 
the  intima.  The  dilatations  contfiin  an  abimdaut  quantity  of  con- 
ne<-iive  tissue  and  cells.  To  a  small  extent  these  niusculjir  fibres  of 
the  tlilatjitioD  of  the  vein  wall  pass  into  the  neighboring  part  of  the 
valve  flaps.  This  sinuously  bnlged  secti(m  of  the  vein  wall  filaceil 
opposite  the  valve  flap  shows  a  further  peculiar  stnirtnre.  Here  we 
find  under  the  endothelium  a  layer  of  longitndinnlly  armuged  bun- 
dles of  muscular  fibres  which  are  fienetrated  by  flue  branchings  of 
the  internal  elastic  layers  and  appear  to  l>e  eml>edded  in  a  homoge- 
neous conuet*tive  tissue.  In  this  are  some  cells  which  I  feel  ]ro|>eUed 
to  consider  as  c<mnective-tissue  HubstJince.  Besides  and  umler  these 
is  the  media  a  scanty  numl>er  of  bundles  of  circular  and  of  longi* 
tndiual  muscular  fibres  are  encountered. 
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These  miiscalar  fibres,  which  are  set  parallel  to  the  axw  of  the 
lel,  travel  apward  or  toward  the  heart,  a  little  beyi)n<l  the  level  o( 
the  free  edge  of  the  valve  poach  and  then  Kradnally  di«up|>eju-.  TV 
circular  fibres  here  appear  in  the  media,  and  an  the  <lilatatian  dimi> 
idhes  become  stronger  and  more  markevl,  wliile  at  the  SHine  lime  the 
lutima  a^ain  assumes  itn  UBual  appearance.  On  the  (>eripheral  aide 
the  longitudinal  muscular  fibres  of  the  media  extend  to  the  valvuUr 
dilatation  int<^>  which  they  (>enetrate.  To  the  same  extent  on  th« 
under  surface  of  the  valvular  dilatation  the  muscular  ban"  i- 

liar  to  the  media  are  carried ;  alHu  the  greater  jwirt  of  tho  lo, , .  .  ..ii 

fibres  of  the  intima  vanish  on  the  valvular  pouching,  but  nome  reach 
beyond  it.  They  are  placed  here  in  a  layer  of  conuecUve  fckMM 
-which  inclines  toward  the  dilatation  in  a  peripheral  directi<w  and 
vauiBhes  within  a  few  ndllimetrea  thereof.  In  this  are  found  a  frw 
elastic  elements,  which  are  manifestly  part  of  the  internal  eUatic 
layer  and  further  downward  unite  therewith.  The  valvular  diUtft- 
tions  are  rich  in  capillary  blood-vessels  (vasa  vaaonim).  We  luoiit 
add  to  this  that  the  cmter  wall  of  the  dilatation  in  cuinipanson  witli 
the  vein  wall,  both  abfne  and  lielow,  np]>enrH  to  \\g  thttiued.  and  tbat 
all  being  clear,  the  blocxl  pressing  downward  on  the  upper  aurface 
of  the  valve  is  shut  out  by  their  meeting  endothelial  snrfaoes." 

Varieties. 

As  leading  to  a  more  exact  aequaiiitanoe  with  the  morbid  chaogss 
which  are  found  in  phlebectasy  (varicosity  of  the  veins),  we  may 
adopt  a  classification  of  the  disease  baaed  upon  the  difi'en*nt  appear- 
ances presented  by  these  abnormal  conditions.  These  variationa  is 
form  have  been  named  by  Epstein:  <1)  The  cylindrical  eulargenml 
of  the  larger  veins;  (2)  the  cirsoid  or  serpentine  eulargemeot;  <3) 
the  varicose  jihlebectAsis. 

1.  VylindricaL  Enlargement, — This  variety  exhibits  an  increase  in 
the  size  of  the  lumen  of  the  vessel  but  no  contortion  of  form ;  tha 
vein  is  simply  enlarged  and  the  increjise  in  size  is  only  moderate  in 
amount,  and  but  slight  changes  are  found  in  the  vessel  walla.  TboM* 
are  princii>aUy  marked  by  a  slight  infiltrr.tion  of  the  adventitia  and 
media  with  small  cells,  while  the  intima  remains  unchanged!.  It  ii 
only  aa  the  cylindrioal  condition  passes  into  the  more  varicose 
ditioQ  that  the  changes  in  the  intima  make  their  appearance 
(Hinsist  in  the  formation  of  a  layer  of  connex'tive  tissue  of  nnifc 
thickness  which  has  its  seat  immediately  under  the  epithelium. 

2.  Cirmui  or  Srqtrnfiuf  Hnlargrmeni.—lu  this  variety  the  c] 
axe  much  more  marked.     The  intima  exhibits  throughout  the 
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portion  a  snb-eudotheHal  layer  of  conuective  tissue  of  varying  tLick- 
0668  in  corresiKimlence  with  the  folded,  bulged,  or  knuckled  condi- 
tion of  tbe  vein.  Wo  are  driven  to  the  concluaiou  that  thirt  thicken- 
ing is  a  |>roi1uct  of  a  compensating  comlitifm  of  phlebitis,  which 
caosps  the  dilattnl  luiueu  to  be  again  narrowed  to  the  normal  size. 
This  conclusion  is  further  confirmed  when  closer  observation  brings 
out  tlie  hict  tliat  tlie  ine<lia  to  a  greater  or  less  degree  exhibits  spots 
of  thinning  or  of  bulging  outward,  while  the  intima  at  the  same  time 
is  tliickonod  in  proportion  thoroto,  so  tliat  the  normal  form  of  the 
luu)en  of  the  vessel  reiilly  suifers  no  interruption.  The  process  to  a 
certain  extent  resembles  what  is  seen  in  arteriosclerosis,  and  the 
reaemblance  goes  further  still,  for  calcareous  deposits  begin  to  be 
formed  in  the  intima  and  perhaps  evon  in  the  media;  later  on  we 
olwerve  a  h.valine  degeneration  of  the  newly  formed  connective  tissue 
of  the  intima.  and  wheu  this  takes  place  the  elastic  muacular  layer 
of  that  coat  is  alTect^d  in  the  same  way.  In  the  media  the  normal 
muBcular  layer  is  in  many  places  interrupted,  these  interruptions 
tponding  to  the  l>endiug  and  knuckling  of  the  veins  which  are 

ich  contorted.  Lu  this  way  the  media  is  often  thickened  also,  but 
this  change  is  due  to  the  contorted  state  of  the  venous  tubes,  the 
many  twistings  and  turnings  of  which  the  vein  walls  must  necessarily 
follow.  But  besides  the  changes  thus  causeil,  the  media  shows 
other  cousitlerable  variations  in  its  thickness.  At  one  point  the  cir- 
cuIat  muscular  layer  is  thinned  and  consequently  the  connective  net- 
w<»rks  which  i>enetrate  it  are  thickened.  At  another  the  circular 
muscle  layer  is  widened  and  the  muscular  elements  compressed  so 
lluit  only  single  elastic  fibres  are  perceptible  among  them.     In  con- 

[uence  of  the  stniin  on  the  vein  wall,  the  latter  liecomes  more  like 
that  of  an  artery,  without,  however,  having  the  same  thickness  as  an 
artery  of  the  same  calibre. 

There  is  indubit-able  hypertrophy  in  the  sense  that  notwithstand- 
ing the  widening  of  the  lumen,  the  vein  wall  is  also  thickened. 
There  is  an  hypertrophy  of  the  media,  which,  in  points  where  the 
widening  is  excessive,  gives  place  to  an  atrophic  condition.  These 
changes  in  the  media  are  accompanied  by  an  increase  in  the  number 
of  the  vasa  vasoram  in  the  adveutitia  as  well  as  an  infiltration  of 
small-cell  structure  iu  all  the  layers  of  the  vein  wall. 

3.  Farirose  Phfebtrfusy  or  Vartx, — This  third  variety  takes  the 
form  of  spherical  dilatations,  forming  nnt-sha|)ed  swellings  which 
stand,  out  among  the  convolutinl  twistings  of  the  former  variety. 
Tbe  formation  of  these  varices  is  due  to  the  position  of  the  valves; 
tbe  vein  wall  on  <jne  or  the  other  side  of  the  vessel  yields  in  the  posi- 
tion of  the  dilatation  alx>ve  descrilxMl.     In  tliem  the  various  coats 
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present  the  following  ax)pe&rAncos :  There  is  a  considerable  iBcnwe 
in  the  connective  tissue  of  the  intima  to  be  found  all  over  the  diUtnl 
portion,  but  aloiip  with  thiseounective-tissuo  thickeuiuxof  tbeintiinft 
we  tind  a  diiuiinitiou  in  the  inuscular  elements  of  the  media,  wiUift 
distortion  in  the  direction  of  the  normal  muscular  fibres  and.  in  the 
most  dilated  portion  of  the  varix,  the  media  seems  entirely  to  ihtMHv 
]>ear  so  that  it  is  only  by  the  employment  nf  reaf,;ent8  that  li  few 
remnants  of  its  elastic  fibres  can  be  detected.  The  adventitin  is  ptfuv- 
trated  with  a  Hmall-c;ell  iufiltratitm;  it  contains  all  the  vasa  riL<tiimoi 
of  the  vessel  wall,  and  for  these  reasons  does  not  appear  strikinglr 
thinner  than  normaL  From  the  ap[}eiiranees  tlins  detected  it  liecoiuf^ 
clear  that  varicose  enlargement  of  the  veins  is  due  to  an  atrophy  of 
the  media  and  hypertrophy  of  the  intima  and  adventitia,  that  this 
hypertrophy  is  due  to  a  comi>ensatory  endo-  and  periphlebitis,  anil 
that  these  changes  fuiiher  ))roduce  a  lengthening  of  the  vessel.  Tbr 
result  of  varix,  as  far  as  tlie  valves  are  coucerne*!.  is  to  destroy  their 
utility  and  to  aUow  the  blood  stream  to  be  thrown  back  both  into  the 
lateral  branches  and  into  the  main  stem,  thus  increasing  the 
in  parts  which  the  valves  would  normally  protect. 

Effects. 

It  is  commonly  held  that  the  dilatation  of  veins  impedes  the 
return  of  blo<Kl  from  a  part.  This  leads  to  chronic  congestion  and 
(jedema  with  ulceration,  eczema,  and  induration  of  the  tisaue««  as  re- 
sults. That  these  conditions  are  frofjuently  met  witli  in  counectiim 
with  varicose  veins  is  a  fact,  but  that  they  are  absolutely  relatt^l  an 
cause  and  effeet  is  highly  improbalile.  Those  ctmditious  arc  met  witli 
independently  of  a  varicose  state  of  the  veins,  and  such  stiite  may  bo 
present  without  them.  The  dilatation  of  a  vein  is  sometimes  at- 
tended with  a  thickening  and  pigmentation  of  the  skin  over  it;  mow 
often  the  skin  is  thinned  by  the  constant  pressure.  The  alten&ticui  nC 
the  vein  walls,  the  slowing  of  the  circulation  within  them,  and  i\mx 
prominence,  wliich  renders  them  liable  to  contusion,  ofteu  1< 
formation  of  thrombi  within  them. 


Treatmknt. 


This  may  be  either  pallititive  or  curative. 

JMUuiiive  ireatmetU  consists  in  obviating  the  increased  intraTezioiu 
pressure  caused  by  position,  strain,  muscular  action,  etc. ;  in  affording 
external  support  to  the  vessels  by  well-fitting  elastic  sicHrkiiagB 
carefully  applied  bandage,  or  in  improving  the  patient's  genenJ 
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titiot]  by  astriDgent  touics  or  hy  cardiac  touics  where  these  are  indi- 

Cumtive  titahneuf  consists  iu  the  oMiterutioD  or  renK»vnl  of  the 
diseased  veasela.  It  is  iudicatod  only  in  a  minority  of  the  casea;  the 
nanltiplioity  of  varices  and  the  siuiultanet^us  afTectlou  of  the  deep  veins 
fre*|uetjtly  render  operations  i)erfonned  upon  siiperticial  veins  dia- 
BpX^intiug  iu  their  results.  Where,  however,  a  ningle,  limited  varix 
BxistB,  or  one  paiiicular  varix  is  a  source  of  constant  pain  unrelieveil 
by  palliative  treatment  and  disaMiug  the  patient,  or  where  an  en- 
larged vein  leads  directly  up  from  a  chronic  ulcer  which  resistB  other 
|herai>eutic  meaanren,  operative  treatment  of  varix  is  called  for. 
Many  modt's  of  radical  cure  have  been  pro]}oHed,  but  only  three  re- 
luiro  notice. 

Acujtrt'j<Hure. — By  iiassiug  a  hare-lip  i>in  lieue^th  the  vein,  placing 
%  piece  of  gum  bougie  over  the  vessel,  and  then  throwing  a  silk  thn-ad 
in  a  lignre-of-8  over  the  ends  of  the  piu,  the  walls  of  tlie  vein  can  be 
^eld  in  appositi<jn  and  a  certain  amount  of  traumatic  phlebitis  be  ex- 
Dittnl  whifh  may  l(*ad  t*>  the  occhision  of  the  vessel. 

One  or  many  pins  may  be  employed  as  may  be  rec|uired;  they 
klionld  be  withdrawu  iu  about  a  week  unless  marked  irritation  ia  ex- 
cited earlier,  and  they  may  l»e  left  longer  if  the  local  irritation  be  very 
trivial;  care  should  l)e  tjikeu  ni>t  to  pierce  the  vein,  as  that  would  be 
iable  to  excite  more  acute  phlebitis.  The  operation  often  tails  to 
obliterate  the  vein.  Two  pins  may  l>e  introduced  close  together  and 
%he  vf  iu  may  then  beilivided  sulx-utaneously  ;  this  renders  the  result 
more  certJiiu. 

Ai'/^f/^/rp.— Through  an  incision,  about  half  an  inch  long,  down  to 
the  vein,  a  ligature  may  l>e  passed  around  the  vessel  and  tied.  Silk 
■naked  in  cjirbolic  acid  solution  (five  per  cent.)  is  the  best  material 
tor  tlie  ligature;  but  catgut  may  also  be  used. 

Exrialon. — By  making  an  incision  along  a  varix  the  vein  may  be 
!Xposed  and  dissected  out.  A  double  ligature  should  be  tied  aronntl 
ach  branch  of  the  vessel  before  it  is  di\ided. 

All  these  plans  of  trejitment  should  be  i>erformed  with  antiseptic 
precautions  lest  spreading  |>hlobitis  be  excited.  Intravenous  injec- 
tions of  i»erchloride  ftf  iron  or  carbolic  acid,  or  the  apx>lication  of  the 
Bi'tual  cautery  or  hot  iron,  are  not  to  l>e  recommended.  Where  a  sin- 
gle jK^uch  of  a  varicose  vein  demands  treatment,  excision  is  the  beat 
ci>eration ;  where  it  is  desired  to  cure  a  numl>er  of  varices  or  one  varix 
of  considerable  length,  the  multiple  antisejitic  ligature  is  to  be  em- 
oyed,  or,  if  tlie  surgeon  prefers  it,  acupressure. 
Vol.   IV. —39 
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PUebitiB. 

Morbid  Anatomy. 

Inflammation  of  the  veinfl  in  any  serious  d^iee  doea  not  occur  from 
the  ordinary  forms  of  irritation.  This  is  a  matter  of  common  experi- 
ence— for  contusions  of  the  surface,  necessarily  attended  by  violenoe 
done  to  the  superficial  veins,  and  lacerated  wounds  often  involving  the 
venous  channels,  deep  as  well  as  superficial,  heal  usually  without  any 
symptoms  to  show  that  any  morbid  conditions  of  the  veins  have  been 
produced.  Exceptionally,  however,  the  contusion  of  a  vein  has  pro- 
duced phlebitis  and  subsequently  obliteration  of  the  vessel.  On  this 
point  precise  experimental  investigations  have  been  made  by  Yaquez 
("  Fhl^ite  des  Membres. "  Clinique  M^icale  de  la  Charite.  Paris, 
1894).  This  observer  introduced  a  sterilized  needle  into  one  of  the 
exposed  large  veins  of  a  dog,  and,  after  having  interrupted  the  blood 
flow,  scratched  with  its  point  the  lining  membrane  of  the  vessel.  At 
the  end  of  two  hours  no  trace  of  clot  appeared  to  the  unaided  vision 
on  the  internal  surface  of  the  excised  segment  on  which  the  scratohings 
had  been  practised.  Microscopical  examination,  however,  showed 
that  some  epithelium  had  become  denuded,  and  where  the  laceration 
had  extended  to  the  middle  coat  there  was  a  fibrinous  deposit  con- 
taining both  white  and  red  blood  corpuscles.  At  the  end  of  twenty- 
four  hours  in  another  experiment  there  was  abnormal  vascularization 
of  the  external  coat  with  dilatation  of  the  vasa  vasorum,  the  minute 
coagula  on  the  inner  coat  presenting  much  the  same  characters  as 
before.  On  the  fourth  day  the  vein  appeared  perfectly  normal,  and 
every  trace  of  coagulum  bad  disappeared. 

After  some  oiher  forms  of  irritation  (as  for  exam])le  cauterization 
by  a  heated  needle)  no  coagulum  whatever  was  produced.  In  cases 
where  a  vein  had  been  tied  by  a  catgut  ligature  which  was  removed 
after  the  lapse  of  five  or  ten  minutes,  though  a  temporary  parietal 
coagulum  was  observed,  every  trace  of  lesion  had  disappeared  on 
the  third  day  from  the  operation,  and  the  vein  was  completely  restored 
to  the  normal.  All  these  experiments  were  made  under  strict  anti- 
septic precautions. 

In  the  inflammation  of  a  vein  which  is  of  distinctive  form  and  be- 
trayed by  symptoms  during  life  the  post-mortem  evidences  are  these: 
the  vein  may  be  seen  to  be  greatly  dilated ;  the  internal  coat  shows 
in  some  portions  a  loss  of  its  smooth  lining  membrane,  the  epithelium 
having  desquamated;  its  layer  of  fibrous  tissue  is  infiltrated,  and  un- 
der the  miscroscope  are  seen  abnormally  widened  meshes.  The  ex- 
ternal coat  may  be  found  greatly  thickened  and  infiltrated  with  cells, 


and  tLe  rasa  vasoruio  may  present  dilatations  and  engorgemeutt}. 
The  middle  coat  is  sometimes  unaffected;  it  is  obvious  that  the  le- 
eioDB  of  iihlebitifl  affect  more  the  external  and  internal  coats  than  the 
middle  coat. 

The  most  iin[)ortaut  iK)8t-mortem  feature  in  the  majorit.v  of  cases 
of  phlebitis  is  the  clot  which  is  observed  within  the  diseased  and  di- 
luted rein. 

Thrnmln  ami  ffteir  Mode  of  Foniiafiott.—The  coagula  found  after 
death  witliin  the  vein  may  be  of  varied  character.  There  may  be  a 
red  fhrnmhtm^  the  corpuscles,  both  red  and  white,  being  entangled  in 
the  meshes  of  the  £briu :  such  occurs  when  clotting  takes  place  in 
Wood  at  rest.  Ortliere  may  be  a  white  fhromhuNy  as  occurs  when  blood 
is  in  rapid  motion,  the  red  corpuscles  being  cnrrietl  away  in  the  cur- 
vent.  When  such  a  coagulum  extends,  some  red  corpuscles  may  be 
caught  in  it  and  staining  occurs.  Sometimes  the  red  and  white  oc- 
cur inaUemate  layers — the  thrombi  are  then  stratified  or  mottled. 

The  8ha|)e  of  a  thrombus  varies  according  to  the  situation  in  which 
it  is  formed,  and  according  to  the  influences  which  produce  it.  A 
thrombus  formed  in  a  venous  sinus  issimply  aflatcoagulum.  Throm- 
bi which  are  formed  withiu  veins  under  conditions  of  exhaustion  are 
frequently  develope<l  in  the  first  instance  in  a  i>ortiou  of  the  vein  near 
a  valve  (Lancereaux) ,  and  the  moulds  of  the  venous  valves  may  be  ob- 
served upon  their  surface,  the  other  extremities  being  conical  pointed 
or  x»re«enting  the  form  of  the  head  of  a  8er()ent  (Charcot  and  Ball). 
In  some  cases  the  coagulum  forms  at  the  spur  of  a  bifnrcatif)u  of  the 
rein;  then  the  clot  extends  into  and  blocks  the  smaller  branch  and 
occurs  in  the  form  of  a  cylinder  or  cone  in  the  larger. 

Although  it  i-s  nsuid  for  a  clot  to  commence  at  a  jwint  of  the  vein 
where  a  branch  joins  it  or  else  at  the  situation  of  a  valve  within  a  vein, 
this  rule  is  not  absolute. 

The  fiillowing  are  the  changes  which  may  take  place  in  a  coagu- 
lum (thrombus)  formed  within  a  vein : 

(1)  i^yV'*/!'//'/.  — The  centre  of  the  clot  or  the  conical  extremity  of 
it  may  l»ecomo  changed  into  a  grayish  pulp,  and  iliv.n  gradually  the 
whole  may  become  softene<l  or  liiiueiied.  The  softeneil  material  is 
carried  into  the  general  circulation,  but  it  may  be  tpiite  non-irritiiting 
may  give  rise  to  no  symptoms.  If  the  phlebitis  and  the  associated 
tion  are  duo  to  infective  agencies,  tho.Hi^  may  give  rise  to  auj)- 
inn  in  the  clot^and  the  jms  and  micro-organisms,  being  trans- 
ported to  distant  organs,  may  cause  abscesses  in  the  tissues  to  which 
they  are  curried;  or  cullectitais  of  microorganisms  may  l>e  thus  car- 
ried in  the  absence  of  pus,  aud  the  conditions  of  disease  will  %*ary 

unliug  to  the  infective  agency  thus  transported. 
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B>'  merlmuicftl  mnana  or  (hiring  the  process  of  Hofteninf;.  portioiiii 
more  or  less  large  of  tbe  clot  inny  be  deta<'lied  aud  (tarried  iu  i\w  car- 
rent  of  the  rirrulation  to  tlie  right  chrtinlmr  of  the  heart,  and  tbence, 
nrged  by  the  systole  of  tbe  right  ventricle,  may  blwlt  the  trunk  or 
the  branches  of  the  pulmonary  artery,  giving  nso  to  palmotuu? 
embolism.  At  the  poHt-mortem  examination  the  appenmnce  of  th<^ 
clot  may  indicate  the  situation  whence  it  is  derived.  The  coagnlnxo 
found  in  the  pulmonary  artery  may  show  the  imprint  of  tiie  vnlvHi 
of  the  vein  from  which  it  Las  ):>eon  detached;  and  the  frag^ments  ob- 
served free  in  the  pubnonary  artery  and  its  brani-hes  may  so  corre- 
spoud  with  other  [>ortious  found  iu  the  diseased  vein  itself  aa  toafrt>nl 
convincing  evidence  that  they  have  !>ecome  detAi*hed  frora  the  latt^. 

(2)  Caldjicafi'fn  iu  the  clot  may  wcnr.  Thus  phkMitfu^  »re 
formed ;  these  consist  chiefly  of  calcium  phosphate  witli,  in  umall 
proporti<in,  calcium  and  |>ot«ssium  sulphates,  and  aln^ut  twenty  yts 
cent,  of  proteid  matter.  Thoy  may  mark  tlie  site  »jf  an  occludwl  ves- 
sel or  may  lie  free  in  the  channel  of  a  vein  attm-heil  to  its  wall  \yf  % 
fibrous  pedicle.  In  sf>me  cases  the  wall  nf  a  voin  l»ecomeH  indurated 
in  spots  which  appear  whitish,  and  in  sotue  of  these  situntioDS  tbc 
endothelium  may  have  disappe^ired.  These  spotH  may  undergo  col- 
careous  incrustation.  In  fact  there  may  l>e  changt*s  analogons  to 
those  of  atheroma  of  the  arteries,  though  the  yellow  fatty  sub-endotbe- 
lial  change  is  not  observed.  This  calcareous  venous  AthoromA  jiffttct^^ 
mostly  the  iliac  aud  femoral  veins. 

(3)  Orgt I nizat it oi  of  the  thrombus  may  occur  in  whole  or  iu  |»art 
The  diseased  vein  may  be  completely  blot?ked,  the  Affected  portion 
being  converted  into  fibrous  tissue,  and  the  vessels  in  proximity  lie- 
coming  dilated;  or  the  thrombus  may  contract  toward  one  side  of 
vein,  causing  a  local  fibrous  thickening. 

Vaquez  has  found  that  socju  after  the  formation  of  a  throm 
capillaries  l)egiu  to  appear  at  the  spot  of  endophlebitis.  T 
capillaries  are  in  communication  with  the  vessels  of  the  external  cntt; 
they  are  surrounded  by  cellular  elements  which  form  around  them  an 
embracing  cylinder.  The  cellular  elements  l)ecomo  enlarged  ami 
proliferate  and  new  cells  multiply  iu  the  internal  coat,  the  thicknoM 
of  which  gradually  increases.  The  capillaries  which  have  arrived  »t 
the  int<^rnjtl  eojit  iirotrressively  advance  h\io  the  interior  *»f  thecoagn* 
lum.  They  seem  to  tAke  their  origin  from  the  lacnnff  or  flinuMS  de- 
scribed by  Comil  and  Ranvier  as  occurring  in  the  deeper  layers  of  tii* 
internal  cf)at.  The  gradual  disappearance  of  the  softer  elemnoto  of 
the  clot  is  due  to  the  granular  aud  fatty  degeneration  ol  tbeae  iih 
duced  by  the  phagocytic  action  of  the  leucocytes;  this  softened 
terial  is  carried  away  by  the  newly  formed  vessels. 
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|X^^^  ^^:>«rDal  coat  of  the  vein  presents  changee  at  the  earlieHt 
^w   \v.         ^li©  foruiution  of  clot  within  the  voiu ;  as  the  clot  forms  the 
^^^^Yt    ^^*^®®  thickened,  its  connective  tinsue  ijroliferatea.  ami  its  vasa 
.   ^    pTe-sent  eviilenecH  of  inttiLniaiatorv  cIiiin^cH.     Tlie  luiddle 
'  '^ttA^^V  resists  for  n  louder  time  than  do  the  ext<'rutil  and  internal 
^)  Wvomes  at  a  later  period  hyiH*rtrophietl.     Still  later  it  l>ec<inie8 
^pnied,  the  external  and  internal  coats  bein^  merged  toK^ther. 
ie  A^hrunken  vein  is  at  last  represented  only  by  a  fihrons  cord. 
J/iint^jrganUins  itt  the  Lt'stortfi  of  Phkhitis. — Doleris  described  (in 
S80)  luirnM'ota'i  iia  present  in  the  internal  coat  of  some  of  the  largo 
^-^iua,  snch  as  the  femoral,  in  certain  cases  of  phlebitis  occurring  in  the 
^c»ounte  of  pneriieral  fever.     Widal  found  in  the  disoiLstHl  portions  uf 
^tlid  w»lls  of  the  veins,  in  a  large  numl»er  of  cases  of  puerperal  phle- 
liitis,  uiicn>-organi8ms  of  the  same  character  as  those  found  within 
llio  nterus,  namely,  chains  of  fifrtpfofiMvniiiitftMjetttJ*.     Other  obseners 
liavo    found  the  bacillus  tuberculosis  in  tubercular  pldebitis.     The 
piietmiococcus  and  the  V»acillus  coli  communis  have  also  !»een  observed, 
mud  hIso  the  bacillus  of  Escherich  in  an  experimental  investigation. 
S^iitiuel  found  micro-organisms  within  the  veins  in  CAses  of  phlebitis 
oocurring  in  the  course  of  typhoid  fever.     The  i»resence  of  infective 
agencies  in  the  external  coat  of  the  diseased  vein  has  been  demon- 
strated by  Widal  and  others.     It  has  been  noted  that  these  affect  es- 
Ipecinlly   the  vasa  vasoruni   |  Widal,   Boinet,   Battone,  Vaquez,  and 
TUer^seJ. 


Modes  of  Origin. 
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At  a  very  early  period,  when  tlie  clinical  and  pathological  phenoui- 
of  phlebitis  became  subjected  to  close  study,  therp  were  differ- 
ol opinion  as  to  the  relation  which  the  clot  formed  w  [thin  the  vein 
bore  to  the  disease  process.  Cmveilhier  considered  that  the  coagu- 
lation of  the  blood  within  the  vein  was  a  conse<|Ueuce  of  a  morbid  con- 
dition of  the  iut<*rnal  coat  of  the  vessel :  "  Le  sang,  charge  dc  principes 
irritants,  irrite  les  parois  veineuses,  et  le  premier  pheuomeuede  cette 
iudiuumation  c'est  la  coagulation  du  sang."  Virchow,  on  the  other 
hand,  concludcil  that  the  formation  of  the  clot  preceded  the  inflamma- 
tion of  th<^  wall  of  the  vein,  and  this,  a(*tiug  iisaf<ireign  body,  was  the 
cauBe  of  such  intlammation.  These  views  met  with  much  acceptance. 
Mr.  Penrce  Gonhl  says:  "  It  is  not  known  that  a  thn)mbus  may  fonn 
in  a  vein  independently  of  inHammatiou  of  its  walls  and  si'bse^juentlr 
excite  phlebitis"  (Treves'  "Manual  of  Surgery,"  Vol.  I.,  p.  369. 
■ChBsell  .$•  Company,  188fi). 

This  explanation  of  Virchow,  that  the  clot  is  first  a  passive 
fonnation  and  only  secouilarily  an  excitant  of  inilammatory  action  in 
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tiie  walla  of  the  veiu,  seemed  very  pluusiblo  when  tbut  Wk^  Knnip  cf 
cases  of  phlebitis  occurring  in  Hssoeiation  with  eufeeblt-meut  of  the 
circultitiou  wjis  couHidei'ed.  lu  this  group  are  the  pblebliiH  ol  taoh 
mill  Auil  chlorosis,  nud  that  of  the  Bubjeets  of  wasting  disease  mich 
aa  tul>Hrcle  aud  caucer.  The  opiiiioii  heUl  was  that  the  formutiuu  uf 
the  clot  is  eutirely,  or  almost  entirely,  a  mechanical  proceaH;  tlie 
flow  of  bltKid  thnuigh  the  veiu  becunieH  bo  retarded  that  coaguUttoD 
takes  place  and  the  thrombus  is  ^^radutdly  formed.  Laneereaw 
iudorHed  this  theory.  He  said  that  the  thrombi  occurring  in  thi? 
wasting  diseases  [fltromltmcs  inaniutiquoi)  are  always  formed  at  the 
situations  where  the  blood  has  the  maximum  tendency  to  stasis^  ('.<., 
in  thoKe  portions  of  the  veins  where  the  walls  cease  to  adhere  to  the 
fibrous  tissue  in  their  vicinity ;  where,  therefore,  the  aspirating  in- 
fluence of  thoracic  expunsiou  tends  to  diminish  or  diaapiiear  anJ 
where  the  force  of  cardiac  inthition  becomes  annulled. 

Subsequent  investigation,  however,  has  showu  that  tliere  may  be 
complete  arrest  of  the  blood  current  within  a  vein  for  long  perio<l« 
without  the  occurrence  of  cojigulation.  The  IdiH^d  in  the  jugidAr  vein 
of  a  horse  may  be  enclosed  between  two  ligatures  and  thuu  rendt^red 
motionless,  and  yet  for  at  least  an  hour  and  a  half  it  will  not  coagu- 
late in  situ  though  the  blootl  withdrawn  from  the  enclosed  portion 
clots  rapidly  (Thackral,  Lister,  Sandamore).  "Within  the  body,  if* 
vessel  be  ligatured  cjirefidly  in  two  places,  the  middle  portion  remain- 
ing in  connection  with  the  living  tissues,  then  the  bkK»d  may  be  kept 
fluid  from  twelve  t<3  fifteeu  days"  (Coats).  Cotigulation  in  the  vein 
does  not  o<'cur  until  some  morbid  changes  have  taken  place  in  the  ia- 
terual  coat  of  the  vessel  (Briicke,  Zidm,  Baumgarten,  Vaqnez). 

It  is  now  generally  agreed  that  the  immediate  cause  of  the  coagth 
lation  of  the  blond  is  the  reaction  of  a  ferment  uiMJuthe  soluble  fibrin 
elements.  Buchanan  in  1845  concludeil  from  his  invcstigati<ins  ihak 
fibrin  was  not  a  substauce  which  coagulated  spontaneously,  bnt  that 
its  precipitation  in  the  solid  form  was  the  effect  of  cei'taiu  agents  each 
as  casein  or  albumin.  The  coagulating  ferment  may  l>e  derived 
from  the  white  blood  corpuscles,  or  from  some  modification  of  them. 
So  long  as  the  white  corpuscles  are  in  normally  vital  conditions  in 
the  blood,  tlie  latter  remains  fluid.  If  the  white  blood  corposflee  are 
in  contact  with  dead  matter  or  become  in  any  way  themftelres  d^ 
vitalized,  a  fibrinous  coagulation  forms.  Some  obseners  have  ooD- 
cluded  that  the  coagulation  is  eflfected  by  a  special  form  of  whits 
corpuscle  (blood  platelets  or  diskleta)  which  exists  in  the  blood 
(Hayem,  Biz/ozero,  Eberth,  and  S4*himmelbu8ch).  The  cott^lallD^ 
ferment,  however,  may  be  derived  from  other  aouroes  than  the 
corpuscles.     Bnuachenbach  obtained  a  soluble  ferment  which 
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mined  cfMi^ulation  from  the  cells  of  the  lymphatic  glands,  and  ¥6k 
luid  PelUcaui  from  fresh  brain  gubstanoe.  It  seems  xaost  probable 
that  the  ferment  which  determines  coaKulatinu  and  the  formutiou  of 
thrombus  within  a  vein  mar  be  derived  from  the  corpuscles  in  the 
blood  carrent  or  from  material  conveyed  into  the  wall  of  the  vessel 
from  without. 

The  important  agency  of  the  wall  of  the  yessel  ia  shown  by  many 
(actB.  Although,  as  I  have  said,  contusion  of  a  vein  rarely  causes 
phlebitis,  exceptionally  it  dfH»H  so,  Verueuil  noted  periphlebitis 
iind  thrombosis  as  occurring  in  the  femoral  vein  after  prolonged 
manual  compression  of  the  vessel  in  the  thigh.  Langenl>eck  and 
others  have  recordetl  cases  of  phlebitis  with  thrombosis  occurring  from 
denudation  of  the  veins  of  tlie  uet^k.  Reference  has  alrejidy  been 
made  to  the  experiments  of  Vaquez  on  the  living  animal,  which 
showed  that,  though  some  parietal  coa^ula  were  observed  after  the 
temix>rary  ligature  of  a  vein,  there  was  a  rapid  return  to  the  normal, 
and  the  lesions  were  practically  healed  on  the  third  day.  The  same 
observer  found  that,  if,  before  the  apjilication  of  the  ligature,  the 
Tein  was  exposed  for  a  considerable  x'Aft  of  its  course,  and  isolated 
from  surrounding  tissues  by  a  thin  layer  of  sterilize<l  cotton-wool, 
the  parietal  coagula  were  more  extensive  and  more  persistent,  and 
the  rostf)ration  of  the  vein  to  the  normal  was  a  slower  process. 

Lancereanx  has  described  the  case  of  a  young  woman  who  suffered 
from  suppuration  of  the  left  ovary  and  the  left  hii>  joint  aft*»r  partu- 
rition, and  in  whom  the  left  uter»>ovarian  vein  showed  a  ctjllection  of 
pus  between  the  internal  and  middle  coats.  Corresponding  to  this 
area  there  w^is  seen  in  the  interior  of  the  vessel  acoagulnm  consisting 
partly  of  pus  and  partly  of  a  fibrous  thrombus.  No  doubt  the  phle- 
bitis and  the  thrombosis  were  caused  by  the  iniiltratiou  of  the  pus- 
producing  micro-organisms  or  of  their  soluble  toxins.  Weigert  has 
demonstrated  the  passage  of  infecting  agencies  from  the  external  to 
the  internal  portions  of  the  vessels,  and  many  observers  have  shown 
the  presence  of  infecting  micro-organisms  in  the  interior  of  the  vasa 
rasomm.  Vat^uez  has  recently  formulated  the  definite  conclusion, 
that  there  is  no  persistent  clot  unless  tliere  is  a  persistent  lesion  of 
the  vein. 

I  consider  it  in  the  highest  degree  probable  that  the  phlebitis  of 
the  specific  infective  diseases  ia  due  to  the  ti-ansport  of  micro-organ- 
isms to  the  minute  arterioles  supplying  the  wall  of  the  vein,  the 
formation  of  thrombi  being  due  chiefiy  to  lesions  of  the  internal 
coat  and  of  the  endothelium  effected  by  the  toxins  of  these  micro- 
organisms. 

Analo'jy  with    Chvntc  Arteritis, — Borel»   in    1859,   showed   that 
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atLeruma  of  the  veins  was  soiuetiiues  to  be  found  iu  ooDJODctRin 
with  arterial  atheroma,  and  Lis  observations  were  confinue*!  by 
many  otberu.  In  exceptional  cHHes  ]eBiou»  of  the  vein  ure  found, 
completely  anulogous  witli  thoue  in  an  atheromatoug  artery,  and  ttir 
cBimeu  are  alike  for  both.  There  in  good  reaaon  to  l>e]ieve  that  a 
lesion  of  the  nutrient  arteries  of  the  vesael  (tlie  vasa  vaiiorum), 
whether  of  the  art^r^ry  or  of  the  vein,  is  the  initial  cause.  lo  tlia  omm 
of  the  artery  the  force  of  the  blood  current  and  the  ^reAter  roore- 
mente  of  the  luuHiular  wall  of  the  vessel  prevent  coai^laliou  iml«n 
there  is  such  softening  as  an  aneurysmal  pouch  forms. 

In  the  vein  where  the  flow  is  slow  and  equable,  clotting  is  inoro 
readily  induced  when  the  coa^'ulatiu)^  ferment  pt>rnicate&  tbroufth  the 
intemid  coat.  The  energy  of  the  l^lood  current  and  the  atuitomical 
ditfereuces  in  the  walls  of  tlie  two  sets  of  vessels  are  tliecaune^  wLicL 
make  the  pathological  picture  different  in  the  two  crises.  Wo  Lav^ 
seen  that  the  disease-changes  iu  the  pulmonary  artery  are  identical 
with  those  in  the  aorta.  Atheroma  is  rarely  seen  in  the  pnlmonarr 
artery  except  iu  cases  of  over-tension  within  the  vessel,  as  iu  obstrae- 
tive  lung  disctises  and  iu  diseases  of  the  mitral  valve,  es|>ecialJy  mitiml 
stenosis.  Well-marked  atheroma  is  not  infre(iuently  seen  in  the  jml- 
monary  veins;  Jiarr,  of  Liverpool,  has  observed  pronounced  atlieroina 
in  them,  iu  case  of  mitral  stenosis.  It  ia  to  be  remembered  that  the 
pulmonary  veins  are  very  muscular  organs  jind  their  forcible  contrac- 
tion precedes  the  auricular  systole.  In  arteritis,  whether  acute  or 
chronic,  we  find  patches  of  inflammatory  disease  and  degeneration  in 
areas  which  ])robably  correspond  to  tracts  fed  by  the  vaaa  Tasoruu. 
In  disease  of  the  vein,  in  most  crises,  thrombosis  is  an  early  resnii, 
and  the  changes  in  this  thrombus,  whether  resulting  in  its  Boftening 
and  removal  or  in  its  vascnhtrizjition,  fibrosis,  and  atr<iphy,  present 
a  series  of  events  different  iu  ap(>earance  though  initiated  by  like 
causes. 

Patuolooioal  Orocpb  of  Phlebitis. 

These  are:  1.  Non-obliterating  phlebitis;  2.  Obliterating  phle- 
bitis; 3.  Recurring  jihlebitis;  4,  Chrouio  phlebitis. 


L  Nmi'Obliieratitiij   Phleln(tA, 

The  word  "obliterating/*  as  here  used,  refers  to  the  lumen  of  the 
Ifftssel,  and  therefore,  as  regards  the  blood  stream,  ine-ans  "  olietmct- 
ing."  It  does  not  necessarily  imply  destruction  or  **  wiping  cjut."  so 
to  speak,  of  the  vein  itself.  There  are  two  kinds  of  non-obliieratiog 
phlebitis. 
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(a.)  The  septic  or  iufectionR  loriu  of  phlebitis  ie  due  to  the  mate- 
riee  uiorbi  which  iDdacea  the  general  disease.  We  have  all  the  svmp- 
tomti  of  pnrulent  iufcftiou,  and  uuiuerous  veins  are  JiiFected.  Trau- 
matic or  surgirtil  plilebitis  arises  from  external  infection;  in  other 
formtt  of  phlebitiH  the  infection  is  derived  from  wiiliin.  Varicose  ul- 
mjiy  ^ive  rise  to  this  form  of  phlebitis.  It  also  arises  in  the 
leriM^ral  condition,  sometimes  as  late  as  two  mouths  after  the  con- 
finement. This  multii>le  superficial  phlebitis  arises  in  some  cases  of 
phthisis  and  is  not  infrerpiont  in  ^out. 

(ft.)  A  nou-obliteratiny  jihlebitis  occurs  in  the  stage  that  precedes 
the  full  obliteration  of  the  lumen  of  the  vein;  when  i*ecognized,  this 
form  is  calleil  i>re-obliterating  jddebitis,  but  it  is  most  commonly 
overlooked.  This  form  really  constitutes  the  i>relimiuary  stage  of 
phlegmasia  alba  dolens. 

Sififi/tfiwis. — In  the  cases  of  nnn-oblitftrating  phlebitis  the  symp- 
toms always  seem  out  of  i»ro])ortion  Ui  the  general  condition  or  acci- 
tlout  which  has  given  rise  to  the  mischief.  The  temperature  is  high; 
there  are  rigors,  profuse  sweats,  i>alIor  of  the  face,  and  marked 
drvuess  of  the  tongue.  The  limb  in  which  the  veins  are  inHamed 
Hj^eoomes  painful;  sometimes  the  pain  is  diffused,  at  others  it  follows 
fliA  course  of  the  vein  or  veins  affected.  With  this  there  a]if>ears  an 
oedematous  swelbug  of  tlie  part,  at  first  rose-colored  and  accom- 
panied by  a  certain  amount  of  lymphangitis. 

CoHrw.— However  the  poison  may  have  reached  the  vein,  the  re- 
salt  is  an  infiammatiou  of  the  coats  of  the  vessel.  It  may  l>ethat  this 
iuffummatiou  is  limited  to  the  vessel,  itself,  or  the  contiguous  (ierivaa- 
colar  cellular  or  connective  tissue  may  be  involved.  The  inflamma- 
tion may  spread  further,  infecting  the  lymi»h  spaces  and  afterwards 
the  lymphatic  trunks  and  even  the  glands.  In  tliis  way  limbs  may 
become  the  sejits  of  phlegmonous  infiammation,  of  abscess,  or  of  puru- 
lent lymphangitis.  In  mild  and  favorable  cases  the  mischief  is  limited 
to  Uie  vein  or  to  the  limb,  and,  after  a  short  time  it  disajipefira.  In 
CHsed  where  the  poison  is  much  attenuated  the  vein  or  veins  affected 
are  simply  painful  for  u  few  d^iys ;  the  skin  over  them  Hpi>iMirs  reddish 
in  color  with  a  tendency  to  a  bluish  shading  on  either  side.  In  all 
these  cases  there  is  in  fact  more  or  less  i>eriphlebitis,  and  it  is  the 
thickening  caused  by  this  around  the  vein  which  has  given  rise  totlie 
idea  that  the  vein  is  obliterated  or  obstmcted.  Veins  thus  affected 
are  all  more  or  less  liable  to  l»ecome  obliterate<l,  but  they  do  not 
necessarily  do  so.  and  recovery  may  tike  place  without  their  having 
lost  their  permejibilit>*.  The  ciises  which  lio  pass  on  to  the  stage  of 
obliteration,  those,  namely,  of  pre-obliteruting  phlebitis,  are  generally 
the  ones  which  occur  in  patients  in  the  final  stagctt  of  puhuouaxy 
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tulierculosin  or  toward  the  end  of  canoor ;  and  these  ciioliectic  c«m« 
usually  afford  the  best  types  of  pre-olilit^rating  iuilainmatiou  of  the 
veins. 

2,   OblUemtiug  Phkhiik. 

This  puthulogical  KToup  must  also  he  snbdi\ided  into  two  claii»^M, 
viz.,  obliterating  phlebitis  of  the  smaller  veins,  oblitt^ratiux  plilehitui 
of  the  lar^<e^  veins.  The  reason  for  this  subdivisiou  is  that  wLke  tba 
phlebitis  results  from  an  acute  septic  action,  its  evulutiou  is  rapid, 
and  only  the  small  veins  can  be  so  affected  as  to  contain  coa^la. 
leading  to  complete  obliteration.  When,  however,  the  di»sr»  of  tlio 
poison  is  smaller  or  its  character  less  virulent,  and  its  action  is  in 
consequence  less  acute,  in  order  that  obliteration  of  the  larger  vein* 
may  occur  tiiere  njust  be  a  certain  amount  of  deterioration  in  tli» 
veins  themselves.     This  is  the  ctLse  in  phlegmasia  alba  dolens. 

The  obliterating  phlebitis  of  the  smaller  veins  is  met  with  in  two 
distinct  clinical  varieties:  one,  in  which  the  phlebitis  is  a  local  com- 
plaint and  results  frf)in  traumatism  or  spontaneous  rupture  of  a  vein, 
such,  for  example,  as  that  met  with  as  a  conse<[uence  of  phlelioUmi), 
or  in  cases  of  rupture  of  aseptic  varicose  veins  in  pregnant  wom«iii; 
the  other,  in  which  the  disease  is  the  result  of  procassoa  which  an 
more  distinctly  septic  in  their  nature. 

Sympioms.  -  In  the  subject  of  varicose  veins  tLe  disease  first  sbovB 
itself,  after  a  sudden  or  excessive  exertion,  by  a  sudden,  sharp  pain 
like  the  stroke  of  a  whifi.  It  is  localized  at  the  point  where  the  mil' 
chief  occurs.  The  varix  affected  presents  a  dark  color,  and,  of t/'T  a 
few  days,  the  appearance  is  tlmt  of  a  bruise,  elliptic^d  in  shape  with 
the  long  axis  in  the  direction  of  the  vein.  It  feels  hard  to  the  toach. 
This  hardness  does  not  disapj)ear  as  tlie  inflammation  dtion'asea,  hut 
becomes  gradually  more  limited  in  extent,  finally  leaving  a  amall 
hftrd  knot  which  is  due  to  the  prej^ence  of  a  thrombns.  Theee  Icnoli 
are  sometimes  very  tender  and  remain  so.  The  ecchymosia  disap^ 
pears  in  about  two  weeks.  A  varic(jse  ru{)ture  is  not  n  connnon 
occurrence  in  ordinary'  cases.  As  pointed  out  in  treating  of  this  ciim- 
plaiut,  the  walla  of  veins  thus  aflfected  are  subject  to  a  kind  of  coin- 
}»en.satory  phlebitis  which  rather  strengthens  them,  but  iu  c-i»«r«  of 
pregnancy  there  is  not  time  for  this  to  obviate  the  phleWctasr,  and 
the  veins  are  more  easily  ruptureil.  This  condition  is  not  limited  to 
the  lower  limits,  but  may  affect  the  veins  of  the  upper  extremities  Aod 
those  of  tlie  mammna. 

Thepenernl  symptoms  of  the  more  septic  form  of  fihlobitia  de^ieiid 
more  upon  tlie  particular  nature  of  the  veins  which  exe4t4!«  the  mis- 
chief, and  therefore  must  be  treated  of  in  the  description  of  the  cUxu- 
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cal  aspects  of  the  oase  ratLer  thtui  at  ibis  i>oiiit,  but  we  may  xiotice 
here  that  the  outbreakH  of  this  form  of  )^hlebitis  def>end  to  some  ex- 
tent upon  tLe  e.\acerbatioD  of  the  i»eculiar  malady  of  which  they  are 
one  form  of  development.  The  veins  of  the  lower  limbs  are  most  fi'e- 
qaently  and  primarily  attacked,  notably  the  internal  saphena,  bnt  later 
nn  we  see  the  veins  of  the  upper  limb,  the  median  cephalic  and  median 
basilic,  affected.     Sometimes  even  the  jugulars  are  implicated. 

In  every  case  the  phlebitis  announces  itself  by  i>ain  at  the  point 
ked.     We  then  find  very  shortly  a  hard  venous  cord  and  a  more 

less  extended  oedema,  which  is  never,  however,  very  extensive. 
There  is  also  a  temporary  redness  or  blush  about  tlie  affected  vein 
which  is  bnt  temporary. 

Obliterating  phlebitis  of  the  larger  veins,  long  known  by  the  name 
phlegmasia  alba  dolens,  will  be  considerecl  below  (]>.  620), 
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3.  BecurreJit  Phlebitia, 


In  this  form  there  is  the  reappearance  in  a  vein  previously  at- 
tacked, and  seemingly  cured,  of  an  inflammatory  process. 

This  does  not  include  the  simple  recurrences  of  |]ain  in  the  site  of 
an  old  phlebitis,  nor  those  cases  in  which  a  fresh  poison  re-excites  an 
inflammatory  condition — as,  for  example,  where  au  attack  of  inf  am- 
mation  oocura  in  an  individual  suffering  from  tuberculosis  who  has 
been  the  subject,  at  some  former  time,  of  phlegmasia  alba  dolens.  and 
in  whom  it  might  hapi»en  that  the  tissues  in  ]>roximity  to  the  obliter- 
ated vein  were  attacked  by  the  poison  and  a  condition  of  periphle- 
bitis of  the  venous  cord  was  thus  established.  This  might  give  rise 
to  symptoms  resembling  recurrent  phlebitis,  but  as  the  vein  has  l>eeu 
practically  destroyetl  it  can  not  really  !»  considered  such.  Nor  can 
we  include  among  the  cases  of  recurrent  phlebitis  those  in  which,  for 
example,  iu  successive  pregnancies  there  is  varicose  rupture  as  de- 
Bcribe<l  under  obliterating  phlebitis  of  the  smaller  veins,  for  here,  in 
fact,  there  is  a  distinct  cause  for  the  fresh  outbreids.  The  term  **  re- 
current phlebitis,"  therefore,  is  limited  to  two  classes  of  cases,  viz., 
those  in  which  the  original  disease,  having  arisen  in  the  course  of 
an  infectious  malady,  has  reappeared  during  an  analogous  outbreak, 
or  during  one  of  a  different  character;  and  those  in  which  the  phle- 
bitis appears  as  a  recurring  complication  of  a  general  disorder,  or  of 
a  local  venous  affection  manifesting  periodical  aggravations  of  the 
primary  disease. 

Kecurrent  phlebitis  of  the  first  clasa  is  now  rarer  than  it  was, 
thanks  to  the  greater  cleanliness  and  theattentiou  directed  tct  hygienic 
conditions  which   has  resulted  from  the  introduction  of  antiseptic 
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precautions.  Some  donbt  the  possibility  of  the  ocduresoe  of  tlu 
foiTD  of  phlebitis  if  pi*oper  autiseptic  precautious  are  taken,  bat  i 
patieut  who  Iihh  had  x>hleginaHia  retains  in  his  or  her  owu  iiemon  a 
tt^ndeuG^  to  have  it  again  which  tuust  not  be  lost  sight  of.  In  suck 
uoti^'ithstandiug  tlie  utmost  precautious,  the  disease  may  recar. 

Gouorrhceal  phlebitis  is  uot  iufrequeutly  recurrent.  Pblebitiflali^ 
recui's  in  influenza,  in  the  later  stages  of  consumption,  and  iu  itatiei^^l 
with  cancerous  cachexia.  In  these  cases  the  veins  attacked  arc  tio( 
necessarily  those  previously  affof^ted,  and  this  is  oxphiined  by  thefftct 
that  the  original  jihlebitis  has  obliterated  the  veins  it  involvotl,  adJ 
the  phleijitis  which  we  now  see  affects  those  iu  which  collateral  cirrn- 
latiou  has  been  established. 

Cases  belonging  to  the  second  class  of  rwrurrent  phlebitis  are  inoro 
commonly  met  with  iu  the  subjects  of  lovn]  and  persisU.-ut  lesionti  oi 
tho  veins,  or  those  iu  whom  there  is  develofiing  at  slow  rate  some  grn- 
eral  malady,  whether  infectious  or  not  iu  its  nature.  Gouty  patientii, 
e8|)ecially  those  with  varicose  veins,  ai*e  instances  of  this  clnss  of  re- 
current phlebitis.  Varicose  veins  are  specially  prone  to  be  the  aeat 
of  recurring  inflammation. 

4.  Chronic  Phlebitis. 

This  is  a  persistent  painful  or  tender  induration  of  the  vein  walb 
resulting  iu  atheroma. 

(JttHnc^. — These  an?  said  to  be  idterutions  and  obliterations  of  ihn 
vasa  vasorum  aud  so  interference  with  tlie  nutrition  of  the  walla  of 
the  veins,  resulting  iu  an  inflammatory  condition. 

The  firat  indications  of  mischief  are  pain  and  indaratioD  of  tlM 
vein.  This  condition  is  recogniwMl  under  tho  name  of  vrnouK  ncirrrMoA, 
and,  becoming  more  marked,  it  constitutes  an  atheroma  or  degenecm- 
tion  similar  to  that  met  with  iu  the  arteries. 


Clinical  Grouph  of  pHLEBma. 

Phhtjrnattui  AUta  Dolens, 

This  may  be  dcliuetl  as  a  ]tainful  general  swelling,  white  in  color, 
of  a  limb,  aud  duo  to  the  obstruction  of  the  veins  thereof— a  pUsdc 
jthlebitis  with  lymphatic  obstruction. 

The  lower  limbs  are  most  generally  affected,  and  of  th«»e  tb©  laft 
more  frequently  than  tho  right. 

The  varieties,  as  classed  by  Dr.  C.  Huliert  Roberts,  are:  U 
due  to  pressure;  2,  cases  associatetl  with  general  disease;  3.  cai 
true  septic  nature ;  4.  cases  of  thrombosis  apart  from  sei^sis;  5, 
of  thrombosis  aud  sepsis  combiued. 


I 


CLINICAL  GUOFPS  OF   I'llLEBITKI. 


«21 


ipiomB. — There  is  at  first  au  elevatiou  of  the  general  texn]>er- 
atore.  This  may  be,  aud  fretiuently  is,  overlooked.  It  ocL-urs  some- 
times  ei^ht,  teu.  or  twelve  davs  bofore  the  first  mauifestatiouH  of  a 
nore  visible  character.  PLleguiasiH  alba  duleus  occcui*s  notably  in 
childbed,  and  its  advent  Hhould  be  looked  for  in  ^omeu  in  this  con- 
itioii.     In  typhoid  fever  it  also  soiuetiuiej^  oooui-s  during  the  very 

•\y  HbigPA  of  convalescence,  and  also  in  tlio  later  stages  of  eonvttles- 
eence;  the  elevation  of  temperature  which  precedes  it  is  very  much 
of  the  nature  of  that  whicli  ia  Been  in  het^tio  fever,  and  any  such  sud- 
den rlevatiou  should  excite  suHpiciou  of  this  morbid  affection.  It 
sometimes  happens  in  cases  of  chlorosis,  and  then  the  onset  of  white 
leg  is  acoomi>anied  by  a  very  sudden,  transitory  elevation  of  temi>era- 
ture.  Other  precursory  symptoms  are  creeping  sensations,  formica- 
tion, "pins  and  needles,"  cramps,  shooting  pains,  etc;  bnt  these 
■re  not  always  present. 

Pain  is  often  the  first  symptom  that  attracts  attention.  It  may 
sometimes  be  very  intense,  sufiicrieut  to  cause  vocal  expression  in  cries 
and  gnmns.  The  pains  are  snmetiiiies  fidt  simultaneously  on  the 
inside  of  the  thigh,  at  the  fold  of  the  groin,  aud  in  the  calf.  Some- 
times  the  i»ain  assumes  a  netiralgic  type,  not  corresponding  in  its 
situation  so  much  with  the  veius  as  with  the  sciatic  nerve.  At  first 
the  pain  begins  as  a  feeling  of  weight,  or  as  of  pins  and  needles,  or 
darting  nocturnal  twinges.  It  is  sometimes  accom]>anied  by  rectal 
and  by  vesical  tenesmns.  The  ]>ain  in  other  cases  is  moderate,  and, 
inde^nl,  may  lie  absent,  or  only  detectalde  ou  ))jdpHtiou;  Vulpian  is 
of  opinion  tliat  pal]>atiou  of  the  calf  will  reveal  its  pn>Keuce.  As  a 
conso^pience  of  tln^se  painful  feelings,  the  limb  is  kept  motionless  by 
tlie  patient.  If  it  bo  tlie  K»wer  limb  wldi-h  is  affected  it  is  held  in  a 
]Kksition  of  extension,  if  it  be  the  upper  limb  it  will  be  in  a  semi- 
flexed position. 

The  most  marked  symptom  is  the  oedema  of  the  limb.  The 
amount  thereof  must  not  be  taken  as  indicative  of  the  importance  or 
the  size  of  the  vein  which  is  obstructed,  for  it  may  be  considerable  in 
A  cuee  of  saphenous  obstruction,  and  moderate  iu  one  of  occlusion  of 
the  femoral  vein.  The  oedema  is  soft  in  character,  ami  the  skin  is 
white  aud  shining,  sometimes  waxy  iu  tint.  When  there  is  a  ten- 
dency to  set  up  collateral  oin^nlatiou  blue  veins  are  sometimes  to  be 
seen  standing  out  in  contrast  with  the  prevailing  white,  i>articularly 
in  the  posterior  parts  of  the  liirdi.  That  th*^  obstructed  vein  or  veins 
can  Iv?  fidt  as  cords  in  the  drojwical  limb  is  beyond  doubt,  but  it  is  not 
advisable  to  try  to  find  them;  such  searehings  have  Iw^en  known  to  l»e 
fatjd.  ami  the  information  gained  is  entirely  insignificnnt.  esp«.*ciall>' 
when  com]tared  with  the  nsk  encountered  in  making  the  exploration. 
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In  the  classification  of  Roberts,  given  above,  the  firat  variet>  cui 
hardly  be  considered  as  genuiue  phlegmasia  alba  dolena.  It  might 
with  more  propriety  be  ix)nsidered  as  a  dropsy  pure  and  simple.  Id 
which  pressure  obstructs  the  veins  and  possibly  the  lymphatifw,  earn- 
ing effusion  of  serum  in  the  parts  from  whence  the  obatructe^l  veNAels 
should  remove  the  blood. 

In  the  cases  associated  with  general  disease  the  condition  ruay  In 
duo  either  to  multiple  thromboses — an,  for  example,  among  the  ater- 
iue  veins  -or  to  a  septic  infiuence  injuring  the  ondothelium  anil  «i 
giving  rise  to  coagulation  in  the  veins  of  tlie  limb  or  limbe  affected 
To  the  former  cause  are  due  especially  the  ciiaes  of  pner{>era]  whit<* 
leg,  and  it  is  in  the  pner}>erium  thnt  the  disease  is  most  conuunoU^ 
met  with.  The  clots  which  cause  the  mischief  in  thetie  cases  escap^^| 
from  the  enlarged  uterine  veins  into  the  internal  iliac,  and  l»eo<»iii» 
fixed  at  some  point  beyond  the  junction  of  the  femond  vein,  plug- 
ging the  vein  and  stopping  the  Itlotnl  stream.  Besides  iht>  puer- 
peral state  other  conditions  render  the  Ixxl.v  liable  in  this  disease. 
Among  these  are  convalescence  from  fever,  especially  typhoid,  dysen- 
tery, disease  of  the  rectum,  malignant  disease  of  the  uterus,  inteHer- 
ence  with  uterine  fibroids,  un-cst  of  the  menses,  etc.  Casf«  of  trot» 
septic  nature  are  such  as  arise  from  septic  thrombosis  origiunting  tu 
the  veins  of  the  affot^ted  limb,  such  thrombi  being  caused  by  septic 
micro-organisms.  The  poisrm  elulK)rated  by  these  (the  toxins)  on 
reaching  the  larger  veins  may  operate  dastructively  on  the  endothe- 
lium of  these  vessels,  and  so  cause,  in  the  manner  deacribeil  when 
treating  of  thrombosis,  the  foruiatiou  of  ooagula  in  them.  The 
thi*ombi  may  contain  numerous  microbes. 

Tliere  may  be,  however,  simple  thrombosis,  the  cof&gulnni  con- 
taining no  infective  micro-organisms.  Such  c*oagula,  simply  fibrinoos, 
may  be  detached  from  a  vein  in  which  there  is  simple  jihlebitia  and 
be  caiTieil  in  the  blood  current  to  be  fixed  to  the  wall  of  a  laiger 
vein.  In  a  given  case  there  may  be  septic  (infective)  thrombi  in 
some  parts  and  simjile  (non-infective)  thrombi  in  others.  Such  may 
be  formed  in  the  i)elvic  or  uterine  veins  in  iufiamniatory  diseaaM 
affei'ting  either  the  uterus  or  its  neigh1>t)rho(Ml,  the  rectum  or  the 
bladder,  as  in  metritis,  perimetritis,  cancer  of  the  uterua  or  rectoin, 
etc.     The  greatest  danger  is  that  of  pulmonary  embolism. 

Sfftttjtftunii  fii(/irating  Implwntum  of  the  Nervous  Stfttfrm, — Tbette 
may  be  manifested  (1)  in  the  early  sUiges  of  the  disease,  (2)  in  lb* 
later  stages,  or  consecutive  to  the  malady. 

1 .  In  the  early  nUujes  there  may  be  paralysis  of  motion  in 
or  less  degree.  Trousseau  long  ago  insisted  that  the  ]M>wer 
of  the  affected  limb  was  disproportionate  to  the  other  symptoms 
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Doticed  that  in  some  CAses  tLere  wna  no  power  on  the  part  of  the 
patiexit  to  execute  any  voluntary  niuvemeut— to  extend  or  floxtbe  toes 
or  to  use  the  muscles  of  the  thigh.  CiniveH.  Troisier,  ami  Velippel 
kave  made  similar  observatiouH,  and  all  agree  that  the  interpretation 
of  the  facts  is  difficult. 

rifarneuil  ban  found  that  certain  deformitiea  may  ariMe  in  the  early 
of  phlebitis,  such  as  talipes  e<|uiuuM  and  etjuino-varas.  These 
casee  differ  from  such  deformities  aa  have  a  congenital  origin  in  the 
fact  that  the  toes  fti*e  ri^id,  motionless,  or  semi-flexed  in  the  fonn  of  a 
claw.  Tu  congenital  ca^jeM,  uu  the  other  hand,  the  toeH  show  but  little 
deviation  from  the  normal  positions  and  are  generally  freely  move- 
able or  else  in  a  position  of  forced  extension. 

Ttiero  are  also  many  disordera  of  sonaatiou.  It  is  well  known  that 
pains  in  the  affected  limb  occur  in  caaes  in  which  there  is  no  oedema 
or  in  which  vascular  o1»structiou  is  but  slight.  Graves  considered 
that  phlebitis  might  l>e  of  a  neuralgic  form.  In  some  cases  the 
affected  limb  is  beunmbeil — there  is  a  condition  of  aufesthesia;  in 
others  the  slightest  touch  to  the  skiu  causes  pain — there  is  marked 
hypera^sthesia.  Firm  pressure  is  sometimes  more  tolerable  than 
slight  frictions  of  the  surface.  Sciatica  has  been  not  infrequently 
noted,  and  observers  have  located  the  sensory  disorders  in  the  area  of 
<Udtriltution  of  the  sniierficial  nerves.  There  can  l>e  no  doubt  that 
there  are  many  disorders  of  sensation  in  the  subjects  of  inflamma- 
tion of  the  larger  veins  which  cannot  Ih?  explained  by  the  mere 
obstruction  of  the  circulation. 

Again  there  are  often  disturbances  of  nutrition.  The  cedema  may 
be  connte<l  among  these.  It  is  evident  that  the  dropsy  observed  is 
not  commensurate  with  the  degree  of  olwtruction  of  the  trunk  of  the 
rein.  There  is  a  disturbance  of  the  lymphatic  circulation.  Pnr- 
para  and  effusious  of  bl<M>d  Iwneath  the  cuticle  have  been  ob8er\€Hl 
in  Home  ciises,  aud  in  others  buUie  like  pemphigus  and  localizeil 
ulcerations  of  the  skin. 

The  disorders  of  the  ner\'ou8  system  which  are  manifested  in  the 
Wrly  st'iges  of  phlebitis,  or  before  the  obnous  signs  nf  inflammation 
nf  the  wall  of  the  vein  are  observed,  may  gradually  disappear.  The 
prognosis  in  regard  to  them  is  for  the  most  part  favorable,  bat  in 
some  instances  they  are  prolonged  so  that  they  come  into  the  cate- 
j^ry  of  the  affections  we  are  now  about  to  consider. 

*2.  Nen-ons  symptoms  in  the  hfe  MtwjcA  of  phlebitis  or  conHPcntive 
thereto.  Manifestations  of  pain  or  wejikness  in  walking  may  occur 
reral  weeka  or  even  several  months  after  all  the  local  signs  of 
phlebitis  have  ceased.  In  some  cases  ymresis  has  lasted  for  years. 
A  frc<|ueut  .se(}uel  uf  phlegmasia  dolens  is  a  jiersisteut  aching  of  the 
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affecfced  limb,  aggravated  by  cold  and  damp  and  also  by  undue  move- 
ment. A  disturbance  of  local  nutrition  has  been  shown  in  some 
cases  by  hypertrophy  of  the  limb,  constituting  an  elephantiasis. 
There  may  be  local  enlargements  of  the  veins  in  bunches — like  masses 
of  leeches,  a^  Vaquez  has  said.  Some  authors  have  also  desoribed 
varicose  ulcers  as  consecutive  to  phlebitis. 

It  is  probable  that  all  these  nervous  phenomena  associated  with 
and  consecutive  to  phlebitis  of  the  large  veins  are  really  due  to  a 
peripheral  neuritis.  Klippel  (1889)  considered  that  the  cause  of  the 
alteration  of  the  nerve  trunks  was  their  being  bathed  in  the  morbid 
serum  effused  in  sequence  to  the  venous  block.  It  seems  more  prob- 
able that  there  is  a  neuritis  of  the  sciatic  or  crural  nerves  due  to  an 
implication  in  the  disease  of  their  own  vessels — the  vasa  nervorum. 

Prognoaia. — As  regards  the  leg  the  prognosis  is  usually  favorable, 
a  persistent  wasting  of  the  leg  is  rare ;  but  there  are  many  uncomfor- 
table sequels  to  the  disease,  as  already  pointed  out. 

Diagu'oBia, — When  the  peculiar  swelling  of  the  limb  has  b^nn, 
the  diagnosis  is  not  difSicult;  but  in  the  earlier  stages  the  symptoms 
of  pain  may  be  misinterpreted.  Even  in  the  lying-in  woman  there 
may  be  a  difficulty  in  differentiating  the  affection  from  hysteria.  The 
probability  of  the  onset  of  phlegmasia  dolens  in  the  case  of  a  lying-in 
woman  who  complains  of  pain,  especially  if  there  be  variable  numb- 
nesses referred  to  the  thigh  and  groin,  even  though  symptoms  of 
hysteria  exist,  should  be  i)re8cnt  to  the  mind  of  the  physician.  The 
importance  of  the  differential  diagnosis  in  the  case  of  the  phlegmasia 
occurring  in  anairaia  will  be  dealt  with  hereafter. 

TreatmeHi, — The  most  important  i)oint  as  regards  treatment  is  to 
arrange  carefully  the  position  of  the  affected  or  threatened  lirab.  It 
should  be  comfortably  supported  upon  a  pillow  so  arranged  that  the 
foot  is  on  a  slightly  higher  level  than  the  recumbent  trunk.  A  bet- 
ter plan  is  to  use  an  inclined  plane  or  trough  well  lined  with  cotton 
wool,  this  to  be  supported  l)y  a  pillow.  Rememl>er  that  any  ac- 
cidental jerk  or  shock  to  the  limb  may  be  a  real  danger.  A  clot 
may  be  detached  from  the  inflamed  vein  and  pulmonary  embolism, 
very  probably  fatal,  may  result.  Some  consider  that  the  greatest 
danger  of  such  embolism  occurs  when  the  thigh  is  flexed  upon  the 
pelvis.  The  recumbent  position,  with  the  limb  elevated  and  motion- 
less, should  be  maintained  for  a  long  period.  It  is  not  safe  to  i)er- 
mit  the  ordinary  position  of  lying  upon  the  side  before  the  thirty- 
fifth  day  of  the  disease  nor  the  sitting  position  until  the  fortieth. 
Even  then  abrupt  movements  must  ha  forbidden,  though  gentle  walk- 
ing may  be  allowed. 

Sleeplessness  should  be  met  by  some  preparation  of  opium.     As 
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this  conditioii  ih  mostly  dno  to  piun  it  is  no  nse  trying  hypnotics, 
saob  as  chloral  or  snl]>boniil,  AvLich  do  not  annul  pain.  Except  in 
ctUBv»  of  opiuni-intolerance  both  pftin  and  HlooploBsness  Bhould  be  root 
by  the  use  of  this  drug  or  its  derivative's.  If  the  heart's  action 
seems  fet)ble»  either  from  tbo  use  of  opinui  or  from  the  exhaustion 
dn«  to  the  condition,  stimulants  should  be  given.  Tonic  medicines 
to  increase  the  appetite  may  alsfj  bo  used. 

To  the  leg  and  thigh,  supported  by  the  mechanical  means  previ- 
ooBly  indicated,  fomeutatious  of  various  sedative  kinds  may  l>o 
appli^Ml ;  in  such  case  the  wool-lined  trough  must  be  protected  by  an 
ample  piece  of  oiled  silk  or  wateri)roof  tissue  c&refuUy  and  gently 
inserted  under  the  limb.  Many  prefer  a  light  application  of  cot- 
ton vool  to  any  moist  application.  Any  sedative  liniment  may  be 
applied  with  a  gentle  hand.  A\Tiatever  variety  of  fomentation  or 
wrapping  he  made  use  of,  it  should  be  done  without  forcible  nibbing. 
Once  or  twice  a  day  a  sponge  containing  warm  water  may  be  gently 
squeeatd  (»ver  the  limb,  pret-autions  being  taken  to  prevent  dampness 
either  of  the  bed  or  of  the  clothiug.  The  limb  should^  when  not  being 
fomented,  be  kept  wr»i]ii>ed  either  in  soft  flannel  or  in  c<»tt<m  wool  for 
its  entire  length.  Movement  should  l>e  permitted  only  when  the 
cause  of  the  mischief — the  obstmotion  and  inflammation  of  the  veins 
— has  quite  sulwided. 

Dnration. — After  the  disease  has  laateil  nine  or  ten  days  it  usually 
makes  no  further  jirogress  but  recedes,  the  i;»ain  and  swelling  dimin- 
ishing. But  the  rate  of  recession  varies  much.  In  favorable  cases 
Beveral  weeks  may  elapse  1>efore  the  disease  disapi>ear8,  while  in 
others  restoration  to  a  normal  condition  may  retioire  a  considerably 
longer  i>eriod. 

The  nervous  serpielm  occurring  in  some  cases  have  been  already 
described. 

Awi'tnic  or  i'fihttUic  Phlebitis. 

It  is  more  than  doubtful  whether  there  be  in  reality  any  such  dia- 
oMe  as  a  phlebitis  due  Mtmplt/  to  amemia.  The  anmmic  condition  is 
itself  imperfectly  uuderstood  at  present,  at  least  as  regards  its  etiol- 
ogy. Careful  examinations  of  miuiy  cases  in  whidi  death  has  oc- 
curred hax'e  shown  the  existence  of  a  lurking  disease  such  as  tul)ercu- 
losis  or  cancer;  or  an  attack  of  iufluonza  may  supervene  on  an  aufcrmic 
condition  and  the  phlebitis  arise  in  consequence.  There  is,  however. 
a  form  of  phlebitis  intimately  associated  with  amemia  or  chlorosis. 
In  these  cases  the  disease  generally  attacks  the  lower  limbs,  the  left 
more  frequently  than  the  right. 

<Sy7np/omj<. —Phlebitis  may  l>e  pn*code<l  by  a  condition  of  fever. 
Vol    IV.— 10 
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There  is  no  doubt  that  the  phlebitis  is  accompanied  by  a  rise  of  tern* 
peratrtrey  espeoiaUy  when  obliteration  of  the  vein  or  veins  affected 
takes  place.  The  temperatnre  oscillates  for  two  or  three  days  about 
102.2'*  F.  (39°  G.)  and  attains  its  maximum  about  the  fifth  or  sixth 
day.  There  is  a  moderate  amount  of  oedema  and  severe  local  pain, 
and  the  presence  of  collateral  circulation  is  shown  by  some  enlarged 
superficial  veins.  If,  however,  it  be  a  more  deeply  seated  and  larger 
vein  that  is  attacked,  the  oedema  is  more  diffused  and  the  collateral 
oiroulation  is  more  marked.  By  the  fifth  or  sixth  day  the  pain  is  gen- 
eraUy  much  diminished  and  the  temperature  falls  rapidly,  the  condi- 
tion resulting  being  that  of  phl^^asia  alba  dolens,  as  described  above. 

A  peculiarity  of  the  phlebitis  of  chlorosis  or  aneemia  is  the  ten- 
dency there  is  for  the  complaint  to  attack  both  liml».  The  second 
limb  is  usually  observed  to  be  involved  in  bilateral  phlebitis  on  the 
eighth  or  tenth  day,  there  being  at  this  time  an  access  of  feverish 
symptoms.  In  these  cases  there  is  of  course  the  risk  of  complica- 
tions common  to  all  forms  of  phlebitis,  and  there  is  special  danger 
of  pulmonary  embolism  and  even  of  death  as  the  acute  symptoms 
subside,  the  reason  of  this  being  that,  the  pain  having  disappeared 
and  tiie  swelling  showing  signs  of  diminution,  there  is  great  difficulty 
in  keeping  the  patient  quiet  If,  however,  this  precaution  is  care- 
fully heeded,  the  danger  is  diminished  and  recovery  takes  place 
sooner  than  in  the  other  forms  of  phlegmasia. 

Diagnosis, — In  the  ansemic  form  of  phlebitis  there  may  be  great 
difficulty  in  the  diagnosis  in  exceptional  cases.  I  well  remember 
being  called  to  the  case  of  a  youug  woman  who  was  higbly  emotional 
and  hysterical  and  who  comi)lained  of  severe  pain  referred  to  the  left 
knee  joint.  At  first  I  inclined  to  the  view  that  all  the  suffering  was 
subjective.  I  made,  however,  a  careful  examination  of  the  joint  and 
soon  found  that  the  popliteal  vein  was  firm,  evidently  containing 
clot,  and  its  course  painful.  My  manipulation  was  gentle,  but  I  had 
no  sooner  left  the  house,  having  enjoined  most  complete  rest,  than 
I  was  called  back  in  extreme  haste.  The  patient  was  blue  and 
almost  pulseless,  the  breathing  short  and  shallow,  and  the  condi- 
tions critical.  There  could  be  no  doubt  that  a  portion  of  the  co- 
agulum  had  become  detached  from  the  vein  and  was  now  plugging 
the  i)ulmonary  artery  or  one  of  its  larger  branches.  Aromatic  spirit 
of  ammonia  was  at  hand  and  was  administered,  sufficieotly  diluted, 
in  teaspoonful  doses  every  quarter  of  an  hour.  At  the  end  of  three 
or  four  hours  there  were  signs  of  amendment.  Liquor  ammonise  for^ 
tior  in  five-minim  doses  diluted  in  half  a  wineglassful  of  water  was 
then  given  every  hour,  and  later  every  four  hours.  There  was  even- 
tually a  complete  recovery. 
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This  case  illustrates  the  difficulties  of  diagnosis  which  may  occa- 
sionally occur  aud  the  paramount  necessity  of  great  care  in  the 
manipulation  necessary  for  making  such  diagnosis. 

TreatnienL — This  consists  in  absolute  rest  until  there  is  certainty 
that  the  inflammation  has  completely  subsided ;  until  all  tenderness 
has  departed ;  and  until  the  circulation  through  the  affected  vessel  is 
apparently  re-established,  or  the  thrombus  has  become  so  organized 
and  fixed  that  there  is  no  longer  any  risk  of  detachment.  Warm 
wrappings  with  occasional  fomentations  of  the  limbs  affected,  care 
being  taken  to  avoid  any  rubbing  or  violent  movement,  are  also  use- 
ful.   The  pain  of  the  onset  if  severe  must  be  met  by  opiates. 

Embolism  of  the  Pitlmoiiary  Artery, 

In  phlegmasia  alba  dolens,  in  chlorotic  phlebitis,  and  in  any 
form  of  phlebitis  of  a  large  vein,  pulmonary  embolism  may  occur, 
A  portion,  more  or  less  large,  of  the  clot  may  become  detached, 
may  be  carried  in  the  venous  circulation  to  the  right  ventricle, 
and  be  thence  forced  by  the  systole  of  the  latter  into  the  pulmo- 
nary artery  or  its  primary  branches.  The  symptoms  resulting  from 
such  accident  as  this  are  pain  at  the  heart  with  sense  of  extreme 
distress  and  faintness ;  rapid  and  irregular  but  feeble  contractions  of 
the  ventricles,  as  felt  by  the  hand  placed  over  the  precordium ;  gasp- 
ing and  short,  rapid  breathing  with  intense  respiratory  distress ;  the 
issuing  breath  is  sometimes  felt  to  be  cold,  the  face  aud  surface  are 
observed  to  l)e  livid  and  bluish  or  else  ashy  pale,  the  lips  and  raucous 
membrane  being  of  a  pale  slate  color ;  the  skin  is  bedewed  with  a  cold 
sweat,  and  the  limbs  are  sometimes  convulsed.  Though  the  hand 
may  feel  at  the  precordium  the  struggling,  irregularly  acting  left  ven- 
tricle, the  fingers  may  be  able  to  detect  no  pulse  at  the  wrist  or  only 
occasional  iiTegulur  pulsations  of  the  radial  artery.  In  such  a  case 
death  may  take  place  in  a  few  minutes.  Death  is  not  due  to  mere 
asphyxia,  but  in  some  degree  at  any  rate  to  syncope.  The  mental 
facilities  are  preser^'ed  almost  to  the  last.  It  is  only  in  exceptional 
cases  that  there  are  any  distinctive  signs  to  be  found  on  physical 
examination.  A  soft  systolic  murmur  has  been  audible  in  the  course 
of  the  pulmonary  artery  in  some  cases ;  in  others  the  heart  sounds 
have  been  feebly  heard  and  mufiled.  There  may  be  a  more  gradual 
onset  of  symptoms.  Such  occurs  when  a  sinnll  fragment  of  coagulum 
is  impacted  in  a  primary  branch  of  the  pulmonary  artery  and  serves 
as  a  foreign  body  upon  which  further  clotting  takes  place.  Then 
there  may  be  remissions  and  exacerbations  of  the  symptoms  during 
the  space  of  several  days  or  even  some  weeks. 
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In  the  treaiment  of  this  alarming  and  dangerona  condition  the 
free  administration  of  ammonia  is,  in  my  opinion,  the  best  plan  to 
adopt.  Sir  B.  W.  Bichardaon  long  ago  recommended  that  the  strong 
liquor  ammonifle,  sufficiently  diluted,  should  be  swallowed  at  frequent 
intorrals.  The  ammonia  not  only  acta  as  a  rapid  stimulant  to  the 
heart,  greatly  superior  to  any  form  of  alcoholic  stimulant,  but  also, 
promoting  the  fluidity  of  the  blood,  it  tends  to  prevent  thrombosis. 
When  there  are  signs  of  recovery  from  ihe  extremity  of  danger,  the 
patient  being  semi-recumbent,  the  Sylvester  plan  of  artificial  respi- 
ration may  be  practised  with  caution.  The  arms  may  be  so  lifted  as 
to  induce  thoracic  expansion  (inspiration)  and  then  brought  down  to 
the  sides  of  the  chest,  a  slight  compression  of  the  thoracic  walk  being 
made  at  the  same  time  (expiration).  These  movements  should  be 
made  ten  or  fifteen  times  a  minute  for  an  hour  or  two  with  intervals 
of  repose.  At  the  same  time  gentle  massage  of  the  legs  and  thighs 
should  be  practised,  and  heat  applied  by  flannels  or  hot  bottles.  It 
may  be  necessary  also  to  administer  nutritive  enemata. 

Oouiy  FhldfUia, 

D^niHon. — Phlebitis  associated  with  and  dependent  upon  the 
gouty  condition  and  its  action  upon  the  vasa  vasorum  of  the  veins. 
Locality. — It  occurs  most  frequently  in  the  lower  limbs,  but  not 

necessarily  in  that  limb  which  has  been  or  is  affected  by  ordinary 
gout.  The  disease  aflfects  the  superficial  rather  than  the  deeper  veins. 
It  may  appear  one  day  at  one  spot  and  the  next  day  at  some  other 
part  of  the  limb,  or  in  that  of  the  opposite  side;  there  is  a  tendency 
to  symmetry  in  the  arrangement  of  the  patches.  This  symmetry  and 
the  apparent  metastasis  and  recurrences  are  peculiar  to  the  gouty 
form  of  the  disease,  and  point  strongly  to  tlie  fact  that  it  is  an  affec- 
tion of  the  walls  of  the  veins  and  not  an  initial  coagulation  of  the 
blood  within  them. 

Symptoms. — There  are  severe  aching  pains  in  the  course  of  the 
vessels ;  this  being  often  the  first  Bymi)tom  and  for  a  time  the  only  one. 
It  is  followed  by  tenderness  to  the  touch  and  the  ordinary  phlebitic 
hardness  and  firmness.  The  integuments  over  the  veins  (when  the 
affected  veins  are  superficial)  are  slightly  thickened  and  marked 
with  a  dusky  reddish  flush.  There  is  generally  oedema,  but  this  is 
less  marked  in  character  when  the  veins  are  superficial  than  when 
they  are  more  deeply  seated.  In  the  latter  case  the  limb  becomes 
large  and  clumsy,  sometimes  mottled  here  and  there  by  the  disten- 
tion of  the  cutaneous  veins.  It  is  stiff  and  heavy.  It  feels  nedema- 
tous  throughout,  but  is  firm  and  brawny,  the  skin  being  tight  and 
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not  pitting  easily.  lu  this>  gouty  phlebitis  differs  from  other  formSj 
and  the  peculiar  tense  character  of  the  swelling  may  almost  be  con- 
sidered as  ijathognomonic  of  the  disease.  It  may  be  recognized 
when  the  oedema  is  limited  in  amount,  as  for  example  when  the 
obstruction  occurs  in  (say)  tlie  lower  portion  of  the  popliteal  vein. 
Constitutionally  the  disease  is  accompanied  with  fever  not  very 
severe  (temx)erature  circa  100"^  F.),  or  by  an  ordinary  attack  of  gout 
more  or  less  acute  in  character. 

Course. — The  condition  may  pass  off— the  circulation  may  be  re- 
established through  the  obstructed  vessel  or  vessels ;  whether  or  not 
this  will  occur,  depends  in  some  degree  upon  the  size  of  the  veins 
affected.  In  other  instances  the  obstruction  becomes  permanent  and 
the  limb  always  remains  more  or  less  swollen  and  heavy.  Even  if 
the  veins  become  pervious  they  remain  more  or  less  susceptible  to 
recurrence  of  the  inflammation  and  subject  to  aching  pain  after  ex- 
ertion or  weather  changes.  "When  the  obstruction  is  permanent  the 
sux^erflcial  veins  tend  to  become  dilated  or  even  varicose.  In  this,  as 
in  other  forms  of  phlebitis,  there  is  the  danger  of  embolism  and  many 
fatal  cases  have  been  recorded. 

Treatment. — Am  in  other  forms  of  ]>hlebitis  the  essential  part  of 
the  treatment  consists  in  rest.  Fomentations  and  warm  flannels  are 
useful  if  applied  carefully  so  as  not  to  risk  detachment  of  the  thrombi. 
Medicines  or  treatment  of  an  active  character,  such  as  by  leeches, 
etc.,  are  of  very  little  use  for  the  phlebitis  itself.  The  gout  may,  and 
probably  will,  need  some  medical  treatment  and  the  ordinary  reme- 
dies such  as  colchicum,  alkalies,  and  alkaline  drinks  should  be  used. 
Dietetic  treatment  is  more  lienefieial.  It  Khould  consist  in  the  dimi- 
nution of  food  and  especially  of  stimulants.  Water  should  be  drunk 
freely. 

liheumatic  Phlebitis, 

There  is  not  sufficient  evidence  to  prove  that  a  phlebitis  of  purely 
rheumatic  origin  has  ever  been  recognized  and  it  is  highly  improb- 
able that  any  such  morbid  condition  exists  at  all.  In  those  cases  in 
which  a  so-called  rheumatic  phlebitis  has  been  said  to  exist,  suffi- 
cient care  has  not  been  taken  entirely  to  eliminate  the  possibility  of 
the  venous  mischief  being  caused  by  other  and  more  definitely  known 
causes  of  inflammation. 

Septic  Phlebitis. 

Dejiuifio)!. — Inflammation  in  the  coats  of  a  vein  caused  by  the 
action  of  definite  septic  poisons.  In  these  cases  the  phlebitis  appears 
as  a  complication  of  the  original  disorder.     Among  the  septic  phle- 
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bifcifles  are  tliose  which  are  iucluded  iu  the  foUowing  categories:  Phl^ 
bitin  of  priniarv  septicteniia,  of  Becondary  aepticfioiDia,  and  of  Ik 
iufectiouB  mahulies. 

Primanf  Septicaemia,  — Eryflipelas  of  the  face  has  befiu  known  bi 
piHKluce  iiiHainiriation  of  a  cerebral  siuus  and  phloKinfiiiia  dfilflM. 
These  are  uot  always  fatal.  The  outbreak  of  phlebitis  id  thi>i(li»- 
ease  makes  its  api»earance  iu  succeBHive  pnroxysuis  coincldjiiK  «i^i 
au  elevation  uf  the  temj)6ratare  lastiug  from  twenty-four  to  twt>ctv- 
eight  hours,  with  intervals  of  seven  or  eight  <ljiys.  Thi^MO  atUtbf 
assume  an  almost  cyclical  character.  PhIegmonou>i  touaillitia,  br  its 
purulent  infection  of  the  blood,  sometimes  protluces  piinileni  phK 
bitiB.  In  these  cases  the  large  swelling  of  the  tonsil  hoH  been  iiotic«4 
to  disappear  suddenly  without  apparent  eJTusiou  of  pus.  Some  (bji 
later,  vague  rheumatic  pains  are  felt  with  genenil  malaise.  itaipiU- 
tions,  and  a  tendency  to  syncope.  The  fever  reap|>earH  and  cnrvfol 
examination  i-eveals  myocardiao  complications.  Thene  symptuou 
fade  away  and  all  seems  going  right  when,  fx^rhai>a  days  afterw&nli, 
there  occurs  au  outbreiik  of  phlebitis  iu  the  left  lower  limb.  It  uu; 
be  as  long  as  a  month  after  the  cure  of  the  tonsillitis,  ami  all  otlwr 
symptoms  of  infection  may  have  passed  off  wjien  this  t»ccnrs.  Tlie 
phlebitis  causes  phlegmasia  alba  dolens  which,  however,  diaap|««n 
without  further  complicMions  and  tlie  patient  entirely  recovcn. 
Gonorrhceal  poison  is  another  cause  of  phlebitis  by  ita  oocmirttil 
primary  or  sopticiemic  effects.  The  phlebitis  in  these  caaes  netflT 
always  coincides  with  gonorrhceal  rheumatism.  It  attacka  UBOAlly  tbt- 
large  veins  of  the  lower  limbs,  but  it  has  been  known  also  to  affect 
the  up(>er  limbs. 

Sentmhirtf  Srptii^fmin. — The  best-marked  cases  of  this  vari«lt  od 
septic  phlebitis  are  to  be  met  with  iu  tuberculosis.  The  disejisc  takes 
in  these  patients  different  forms.  In  the  first  form,  which  in  rare 
and  even  exceptional,  we  see  scattered  coagulations  iu  the  sapetfidal 
veins  of  the  left  lower  limb  but  no  productiou  of  phlegnuMSA.  Ift 
other  cases  phlegmtisia  is  the  symptom  which  attracts  attcntioii. 
The  onset  of  phlebitis  in  these  latter  cases  is  most  insidious.  Tbe 
phlegmasia  will  apj>ear  suddenly  and  without  the  usual  premonitorT 
warnings  from  the  patient.  If  it  be  watcheil  for  by  daily  examiM- 
tion  of  the  limb  it  may  be  detected  iu  its  early  6ul)acute  pfaaae  and 
l>efore  it  gives  rise  to  the  symptoms  of  complete  obliterati<m;  tbe 
explanation  lieing  that  in  these  tuberculous  cases  phlebitis  remaiot 
longer  in  its  non-obliterating  or  ]>arietal  stage.  In  theae  [patients  tbe 
latent  form  of  the  disease  may  often  be  met  with  and  iu  them  tfe 
uon-obliteratiug  form  of  the  complaint  may  be  most  ejLsily  uUMfTTHL 

Leaving  aside  thesuj  which  may  be  considered  exccptimud  ph^ 
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nomena.  the  variety  of  phtebitiH  moot  ct^umiouly  met  with  in  tubercu- 
losis is  the  Hubaeute  form.  The  patient  coiuplains  of  vague  puitis  iu 
the  lower  limb,  preHsure  ou  the  niuHoulur  luasHes  in  the  calf  in  puiufuL 
sometimes  the  paiu  is  marked  ou  the  inside  of  the  thigh,  about  the 
level  of  Hunter's  canal,  and  below  Poupart'a  ligament  at  the  oonRu- 
enee  of  the  Raphena  and  femoral  veins.  (Edema  of  the  foot  makes 
its  appearance,  at  iirnt  slight  in  degree,  and  slowlv  mounts  the 
limb.  Then  some  of  the  HUperficial  veins  become  dilated  and  the 
picture  is  complete.  This  condition  remains  in  stain  quo  until 
de^ith.  The  patient  may  comphiin  of  vague  diflfiise  pains  iu  the 
limb,  bnt  of  a  character  very  different  from  the  ordinary  painful 
symittoms  of  phlebitis.  It  is  essentially  a  latent  form  of  the  di.scjise. 
At  the  autopsy  the  tibiid  or  the  popliteal  or  even  the  femoral  veins 
znay  be  found  obliterated,  with  more  recent  and  x^rtial  clots  in  neigh- 
boring veins.  Collateral  circulation  is  established  concurrently  with 
the  obstruction.  Sometimes,  however,  the  obliteration  is  more  sudden 
and  the  couse^inent  pains  and  cBdematous  swelling  are  more  marked. 

Finally  there  is  a  form  of  ]>hlehitis  met  with  in  tuberculosis  which 
has  been  called  chronic  phlebitis.  It  consists  iu  a  sclerosed  condi- 
tion of  tlie  veins  not  unlike  arterial  sclerosis. 

Cancer  and  other  tumors  also  give  rise  to  phlebitis  and  phleg- 
masia. In  these  cases  the  phlebitis  is  of  the  latent  and  subacute 
form  <leecribed  above  as  occurring  in  tulwrculosis. 

Phlebitis  of  Infections  Disease, 

Dffinition. — Inflammation  of  the  veins  arising  in  the  course  of 
infectious  diseases. 

This  is  aU  that  can  be  positively  asserted  about  the  relation  which 
phlebitis  bears  to  the  original  disease.  Proof  is  wanting  of  its  being 
another  result  in  the  system  of  the  action  of  the  specific  poison 
whose  general  effect  gives  the  name  to  the  original  disease.  But  (m 
the  other  baud  it  has  never  been  proved  that  it  is  due  to  any  diverse 
or  even  secondary  infection.  For  the  purposes  of  clinical  compre- 
hension it  is  best  to  consider  it  as  a  spfcijic  inflammation  arining  it* 
the  course  of  infectious  diseases  and  cattscd  by  the  same  murtnd  atjenn/ 
as  (he  ijeneral  distase  in  which  it  is  encountered .  In  most  infectious 
diseases  it  is  possible  to  meet  with  phlebitis,  but  it  is  only  neces.sary 
to  select  a  few  of  these  for  clinical  study. 

T^THoin  Fe^tr.— Phlegmasia  is  the  outward  sign  of  the  venous 
mischief  iu  this  disease.  It  generally  shows  itself  when  the  patient 
is  convalescent,  occurring  in  most  cases  at  st>nie  period  between  the 
tweuty-fifth  and  thirty-fifth  day;  or  in  cikses  of  n  mild  or  aborted 
character  from  the  fourteentli  to  the  eighteenth  day . 


For  thtee  or  Umr  dftj*  befae  tbe  adod 


of  Ifae  pUogHBM  Am  patimi  caperMnoe»  die  praannitory  ptuii, 

nem  k  a  ^ampaarj  elermtinn  ol  the  fao^nntan  aft  At 
the  sweflog  sImivb  xlaelL  WUibooft  exeepttoD  it  u  t^ 
loiwcr  finbe  vhkii  are  the  net  ol  the  lesiom  and  in  dghty  per  cent 
of  tfaeceeM  it  ie  Ae  tcum  q£  the  left  linb  vhkh  an  affected.  It 
affecti  both  the  aa|Wtift'ial  and  tbe  deeper  reins.  The  inflnmmtHon 
andeiigoeB  capid  endntkn*  iiokklj  prodaciiig  ohlitenUknn  of  imjvir- 
tant  reiaa.  It  spreads  npvazd  and  aoaMtuaea  reacbea  tiie  peine 
vataa.  AyHVr  legalt  of  this  lapid  etohition  of  the  ili0«>-juw%  Utiut 
the  [ddflgBaaia  is  often  of  abort  dniatum.  After  thin  baa  pnwii 
away,  howefer.  there  ia  left  cedema  of  a  peraaatent  and  tronUeaane 
ehatacter.  often  dilatatioaa  and  varieee  laore  or  leae  permaneBt.  uui 
aoflMtiiBea  painful  nenxalgie  eonditions. 

There  is  leaa  risk  ai  embolisoi  in  this  farm  of  phlebitis  and  U 
may  on  the  whole  be  regaivM  aa  a  mild  form  of  the  dlaeaae,  at  leut 
ao  far  as  the  resulting  phlegmaaaa  alba  dolens  is  eonoeraed.    Tb«>J« 
seesa  to  be  no  relation  between  the  aeverity  of  the  trphoid  fvirer  i^\ 
the  extent  or  aevteDeas  of  the  pblebitia.    Mild  eaaes  of  fever  ma  r  U 
follow^  with  aerere  and  painful  phlegmasia,  while  most  Timleiilti- 
tacks  of  typhoid  may  be  altogether  Uoking  in  venous  oomplicatkaa 
TVeolBUTif. — Best,  aa  in  other  forms  of  this  diaeaae,  ta  eauewliil 
A  very   cosiTenient  method  of  secaring  thia  with  comfort  to  the 
IMitieut  is  to  anspend  the  limb  in  a  kind  of  canvas  trough  well  lined 
with  cotton  wool,     ^lieu  it  is  wiabed  ti>  foment  the  limb  it  is  oolj 
neoeaaary  to  draw  a  piece  of  waterpruof  cloth  under  it  in  onW  io 
prevent  the  wool  getting  wet     No  special   medicinal  tmatm<'nt  U 
refiuired,  bat  Btimnliiut>4  shnnKl  be  avoided  aa  far  as  the  nature  u{  the 
general  affection  will  |»ermit. 

Ikfluekza.  —This  form  of  phlebitis  is  only  too  often  met  with  ia 
epidcmici)  of  infinenza.  It  is  sometimes,  though  onlv  rarol y,  met  with 
in  sporadic  <;as6S — a  fact  which  would  seem  to  shuw  that  a  certain 
amount  of  virulence  in  the  poison  is  a  necessari*  factor.  In  the  severer 
cases  which  occur  in  epidemicM  the  jihlehitis  Ap|*oHrs  juBt  when  the 
temperature  tends  to  become  normal.  Other  complications  such  aa  oti* 
tie,  eudocardttiSf  or  uephritiB  may  have  preoedod  it.  The  pulmonary 
complications  »eem  to  be  those  which  are  {tfirticularly  favorable  lo  the 
production  of  phlebitis.  Bronchitis,  brouehc>-]uieuiuoDis,  and  pnea- 
monia  appear  moBt  prone  to  cause  this  further  complication  in  inUti- 
enza.  In  the»p  cases  it  is  when  convalescence  has  set  in  that  phlebiti* 
api>ejtrs.  It  more  oft«?u  attacks  the  lower  liml)s  and  undefyoea  r«|>itl 
evolution.     The  pain  is  severe  but  disdp|>ears  compariUively  aoou. 
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adema  is  marked  und  rapidly  mountH  the  limb,  nil  the  iiidicn- 
tions  pointing  to  an  early  venous  obliteration.  The  inflammation  has 
little  tendency  to  affect  both  limbs;  when  it  does  so,  the  Beooud  out- 
break is  benign  in  characti^r.  When  once  the  veins  have  become  af- 
fected, the  diHeuHe  seems  to  lose  its  virulence;  bf^th  the  general  and 
local  symptoms  seem  to  be  checked.  Very  rarely  is  this  phlebitis  fol- 
loweil  by  fatal  morbid  phenomena.  If  the  influeuza  be  mild,  as  in 
sporadic  cases,  the  phlebitis,  when  it  occurs,  is  also  mild.  In  such 
cases  it  generally  attacks  the  veins  of  the  c^lf  and  the  saphena  vein 
and  disappears  comparatively  quickly. 

One  peculiarity  of  the  phlebitis  of  influenza  is  its  proueness  to 
spread  in  the  organism  in  patients  already  the  subjects  of  other  debili- 
tating diseases,  thus  showing  its  septic  miture.  Cancerous  cachectics, 
chiorotics,  and  consumptives  exhibit  this  peculiarity  of  the  disease. 

Influenza  is  also  specially  prone  to  re-awaken  neuralgic  pains 
snfforoil  in  times  past  by  patients  who  have  had  some  other  form  of 
inflammation  of  the  veins.  In  influenza  the  pains  recur  with  pro- 
nounced neuralgic  character.  But  this  may  be  the  extent  of  the 
venous  mi.schief,  not  amounting  to  true  phlebitis,  for  the  symptoms 
diflap|)Gar  as  soon  as  the  influenza  is  cured. 

In  general  the  large  veins  are  those  which  are  attiicke<l  in  influ- 
enza antl  conse(juently  the  pathological  8e*iuela3  aro  ofUm  persistent 
and  troublesome.  They  are  rarely  fatal,  and  embolism  is  the  oxce{>- 
tiou:  the  reason  of  this  is  that,  when  the  large  veins  are  thus  attacked, 
more  care  and  attention  are  bestowed  on  the  cases,  as  the  symptoms 
are  more  grave. 

Pneumonu. — The  phlebitis  occurring  as  a  complication  of  pneu- 
monia presents  similar  characters  to  tliat  met  with  in  influenza  and 
therefore  does  not  rerpiire  separate  notioe. 

Treatmtni. — There  is  nothing  to  add,  as  regards  the  treatment  of 
the  phlebitis  either  of  influeuzji  or  of  pneumonia,  to  that  which  has 
been  fully  stiited  in  the  description  of  the  treatment  of  other  forms  of 
the  ilisease. 

Syphilw. — Phlebitis  is  sometimes  met  with  in  cases  where  there 
has  been  undoubted  primary  syphilis.  It  makes  its  appearance 
generally  within  three  or  four  months  of  the  development  of  the 
chancre.  It  attacks  tlie  different  venous  trunks  and  plexuses  succes- 
sively, and  is  rather  chronic  than  acute  in  its  character.  It  causes 
severe  pain  with  nocturnal  exacerbatitms.  It  is  not  accompanied 
with  much  a^lema.     It  is  regarded  as  a  chronic  form  of  phlebitis. 

Trmiment. — Mercury  and  iodide  of  potassium  should  be  freely 
given.  Locally,  rest  sliould  l>e  procured  where  p<»ssible.  This 
is  obtained  by  relieving  the  muscles  of  the  weight  of  the  affected  part. 
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by  iiieauu  uf  uliu^s  uud  trouKLs  of  cfuivos  lined  with  oottou  wool.  hoA 
80  arrau^ed  jih  to  allow  the  iimertiou  of  waterproof  Bbec^tiu);  when 
UHO  is  made  of  iuoihI  or  wet  ui)[)]ie-utiouM  nuch  as  fointttiUtioBL 
Mercurial  ointiucut  may  be  ap])lied,  spread  on  strips  of  lint  whA 
are  gently  laid  along  the  trounie  of  the  affected  veins. 

Maiaiua. — As  in  HypLilis,  the  phlebitis  which  is  observed  iocsMi 
of  malaria  aHSumeH  a  cbruuic  form  and  attacks  diffoivut  [>artsoftU 
system  either  successively  or  simultaneously.  Like  the  phlebitiflof 
syphilis  it  is  only  overcome  with  dilKcuUy  and  its  effects  are  pttUr 
tent.  Patients  affected  long  anteriorly  with  malarial  poison  pnanl 
chronic  indurations  of  the  superficial  veins.  These  indurations  an 
painful  and  subject  to  paroxysmal  attacks  of  [»ain  still  more  severe. 

Treatment. — As  in  syphilis,  the  treatment  must  be  constitniio&Al 
as  well  as  Irx^al.  The  remedies  in  nse  for  malarial  poisoning  mnsibi^ 
pushed.  Arsenic  is  valuable  in  the,se  cases.  The  pain  ninst  b©  met 
with  opium  or  itH  derivative  morphine.  Locally,  the  rest  so  eBsentiil 
in  all  cases  of  x)hlebitis  must  be  carefully  secured. 

Angioma. 

DeJlniiioru^A  vascular  tumor  caused  either  by  the  enlargemflBlQl 
one  or  more  vessels  or  by  new  formation  of  blood-vc»«8i^ls.  Varie- 
ties: I.  Aneurysm,  varix,  and  their  modifications;  II.  Simple  ut 
gioma;  III.  Cavernous  angioma. 

The  varieties  in  the  tii*st  category  do  not  require  description  here. 
They  are  fully  described  under  their  respective  heads  (see  Aneu- 
rysm, Varix,  etc.). 

Simple  Angioua. 

Dejinitioit, — A  vascular  tumor  in  which  tlie  blood-vessels,  atnudlf 
capillary,  are  simply  dilated  and  tortuotis  and  held  together  by  con- 
nective and  fatty  tissue;  they  are  usually  smalK  violet  or  roil,  sligbilj 
elevated  masses,  situated  on  the  skin  of  the  face,  neck,  or  othi?r  part 
of  the  body,  and  often  of  congenital  origin.  The  various  forms  ol 
ntevus  and  hemorrhoids  Ijelong  to  this  grtmp. 

PrithohjijiciU  Appearances. — Those  angiomata  are  of  comparatiTsly 
common  oi-currence  in  glioma,  but  are  ni>t  rarely  met  with  in  lli» 
brain,  kidney,  spleen,  uterus,  muscles,  bones,  hollow  visi-era.  iuaid- 
roie,  and  at  the  anal  orifice.  To  the  naked  eye  tbc  turaont  app««r 
as  bright  red  or  livid  jiatehes  surrounded  by  a  uumbor  of  simiUr 
spot**  which  are  not  raised  from  the  surface.  In  the  liemorrLoidAl 
form  the  dilatation  of  the  vessels  is  not  so  markeil  as  iu  other  famM 
of  simple  angioma,  but  the  increase  of  the  tissue  around  tho  neiMll 
is  more  pronounced.     The  walls  of  the  small  dilated  veins  of  boBOS^ 
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rhoids  are  thickened  and  8np|>orted  by  au  increased  quantity  of 
cttunective  tiBsne. 

Beyond  the  appearance  which  they  present,  ntpvi  give  rise  to  no 
particular  symptotuH.  They  may  be  situated  at  different  depths  in 
the  skin,  or  they  may  be  subcutaneous;  they  are  also  described  as 
capillary  and  venous  or  cavernous.  The  cutaneous  capillary  niovi 
are  sometimes  liable  to  ulceration  of  au  uuhealthy  character  ou  the 
surface.  The  venous  or  cavernous  nsevi  are  usually  prominent  and 
bulky.  On  pressure  they  may  be  emptied,  leaving  a  doughy-feeling 
mass,  which  immediately  refills  when  the  pressure  is  removed. 

TrtatvieiiL — As  regards  the  treatment  (jf  the  form  of  simple  an- 
gioma known  as  mevus  it  must  first  be  c(msidered  whether  the  case 
should  l)e  left  to  nature  or  whether  recoui'se  should  be  had  to  o])era- 
tiv«  or  other  measures.  If  they  be  small  and  sui>erficial  and  not 
causing  much  disfiRuremeut  they  are  best  left  aloue,  as  in  many  cases 
they  entirely  disappear  iu  the  course  of  time  or  they  may  shrink  or 
sbiivel  and  leave  mole-like  marks.  These  terminations  may  some- 
times be  encouraged  and  aided  by  the  use  of  iodine  or  liquor  plumbi 
flubacetatis.  In  other  cases  the  angiomata  are  too  extensive  to  lie 
dealt  with  iu  this  way.  But  if  the  na3VU8  be  large,  if  it  be  subcu- 
taneous, if  it  increase  iu  size,  or  if  it  be  situate<l  so  as  to  occasion  dis- 
figurement, means  must  l>e  adopted  for  its  removal  by  operative  pro- 
cedure. Operations  for  the  removal  of  ntevi  must  be  conducted 
^#ocording  to  one  of  six  principles :  1.  To  excite  inflammatiou  in  them 

as  to  produce  ]>luggiug  and  obliteration  of  the  vascular  tissue  of 
which  they  are  composed;  2.  To  destroy  the  growth  l>y  caustics; 
3.  To  remove  it  by  the  cautery  ;  4.  To  consolidate  it  by  electrolysis; 
6.  To  remove  it  by  the  knife ;  (>.  To  remove  it  by  ligature  (Erichsen) . 
In  choosing  l)etween  these  different  forms  of  treatment,  the  practi- 
tioner must  be  guided  by  the  size,  situation,  etc.,  of  the  tumor. 
Small  Uf^vi  ran  be  dejdt  with  after  either  of  the  first  three  plans. 
Care  must,  however,  be  taken  if  (1)  be  adopte<l  not  to  inject  strong 
styptics  in  nmvi  situated  on  the  head,  as  the  coagulation  excited  has 
l)een  known  to  spread  rapidly  into  the  vessels  of  the  brain,  cjiusing 
fatal  results.  Electrolysis  (4)  should  l)e  adopted  in  the  case  of  deep- 
seated  tumors.  Excision  with  the  knife  (o)  should  l>e  used  if  the 
lUBrns  is  capillary  or  venous  and  so  situated  as  to  render  the  opera- 
tion practicable.  Ligature  (6)  is  the  most  generally  adopted  method 
and  is  applicable  to  na*vi  iu  almost  all  situations.  There  is,  more- 
over, no  risk  of  hemorrhage.  There  are  several  different  kinds  of 
ligature  recommended  and  a  practical  acquaintance  witli  these  is  ad- 
vantageous; but  the  sha{>e,  position,  and  size  of  the  tumor  must  Ite 
the  factors  which  determine  the  kind  to  be  used. 
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Hemouuhoidh. 

Definition.— Aji^iomata,  situated  ueur  the  anus  and  consisting 
essentially  of  thickened  and  dilated  vessels,  chiefly  reiuB.  Piles  may 
be  external  or  internal,  the  external  protruding  through  the  anus,  the 
internal  being  situated  within  the  gut;  an  intermediate  variety  has 
been  called  iutero-extemal.  They  are  also  called  open  or  blind,  the 
former  terra  being  used  when  they  bleed,  the  latter  when  they  do  not. 
External  piles  are  always  blind.     Internal  piles  sometimes  bleed. 

Symptotm. — External  piles  are  nodulur  masses  of  bluish-white 
color  and  Arm  consistence.  They  may  be  sessile  or  pedimculat«, 
single  or  multiple.  They  are  not  painful  when  quiescent  but  exquis- 
itely 80  when  inflamed.     They  are  covered  with  thickened  skin. 

Internal  piles  are  situated  inside  the  anus,  they  are  covered  with 
mucous  membrane,  and  they  bleed  readily,  indeed  hemorrhage  is  their 
earliest  symptom.  As  they  grow  tliey  are  protruded  externally  in  the 
act  of  defecation  or  in  walking,  and  by  the  couRtriction  of  the  sphinc- 
ter become  painful  until  they  are  returned.  They  give  rise  to  back- 
ache which  extends  to  the  thighs,  to  mucous  discharge  from  the  anus, 
and  to  bladder  troubles.  When  inflamed  they  may  cause  much  con- 
stitutional disturbance.  With  time  their  protuberance  becomes  per- 
manent and  they  are  then  generally  surrounded  by  a  ring  of  external 
piles. 

Causes. — Those  are  predisposing  and  exciting.  Among  the  prv- 
dispOHiiHj  cau-^rs  there  is  one  element  whicL  cauuot  lie  overlooked,  and 
this  is  the  peculiar  uuutomioo-pathologioal  arrangement  of  the  veins 
of  the  rectum.  This  will  be  definitely  described  under  the  heading 
of  Pathology,  but  it  is  necessary  to  call  attention  to  it  here,  as  the 
other  predisposing  causes  are  all  more  or  less  connected  with  this 
arrangement,  that  is,  they  produce  hemorrhoids  by  their  influence 
thereon.  These  causes  are  age,  sex,  sctlontary  life,  and  alcoholic  and 
other  excesses. 

In  young  men  from  eighteen  to  twenty  years  of  age,  especially  in 
those  of  a  i)hlegmatic  temperament  and  languid  circulation,  piles  are 
frecpiently  met  with.  After  this  period  and  on  to  middle  life  their 
freciuency  diminishes  and  from  then  again  becomes  more  fre(iuent. 

The  affection  is  more  common  in  men  than  women  in  early  life,  but 
after  that  it  occurs  with  e(jual  frecjuency  in  the  two  sexes.  Women  are 
comparatively  free  dtiring  early  life  because  of  the  menstrual  flow 
which  relieves  tlie  pressure  of  the  blood.  But  during  pregnancy  the 
pressure  of  the  gravid  uterus  renders  them  particularly  prone  to  the 
ti'oul)le.  Also  after  the  climacteric  they  are  subject  to  congestions 
which  retard  the  port;il  (urculation  and  so  tend  to  produce  piles. 

Th(*  abnormalities  of  the  liver  and  of  the  portal  circulation  so 
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commonly  pro<lnced  in  sedentary  life  are  pfiwerful  factors  in  the  produc- 
tiou  uf  pileH.     Alcoholic  excess  alno  acts  by  its  iutlueuce  in  the  liver. 

Ex4^i(itig  Ctiiisej*.- -Thf*  chief  of  these  are  local  irritation  such  as 
hard  ridioK,  the  habitual  use  of  [>owerful  purgative  medicines  such  as 
aloes,  and  the  existence  of  other  diseases  about  the  rectuui  snch  as 
fifltiila,  ulcer,  or  stricture.  Uterine  affections  and  geuito-urinary  dis- 
orders may  give  rise  to  hemorrlioids. 

ComjtlUfittons. — The  most  common  are  backache,  ulcerations  of 
the  luucouH  membrane  of  tlio  rectum  ^'iviu^<  rise  to  a  nnicons  dis- 
charge, suppuration,  fissure,  tintida,  and  prolapse  of  the  rectum. 

Fhthology. — The  hemorrlioidal  veins  dirtcharRe  their  contents  in 
two  directions:  the  greater  itnrt  of  the  blood  by  means  of  the  inferior 
mesenteric  veins  reaches  the  portal  system,  while  the  remainder 
passes  into  the  internal  iliac  vein  through  branches  that  accompany 
tlie  middle  aiul  inferior  hemorrhoidal  arteries.  Tu  these  arrange- 
ments we  see  the  elements  which  x*rp«li9p<>s^  to  congestion  and 
•  lx>n8e<iuent  dilatation  of  the  vessels  of  the  ])art.  There  is  the  large 
and  intricate  plexus  of  veins  in  which,  aa  in  all  similar  networks, 
there  is  a  tendency  for  the  blood  to  circulate  8lowl^  ;  the  natural 
tendency  to  stasis  is  also  much  increased  by  the  dependent  position 
of  the  part  and  l\v  the  al>sence  of  the  valves  in  the  superior  hemor- 
rhoidal veins  and  tlie  vessels  into  which  they  pour  their  contents, 
and  thus  the  whole  pressure  of  the  column  of  blood  in  the  portal  sys- 
tem is  brought  to  lH*ar  up{m  the  hemorrhoidal  plexus  (Ericlisen). 
Any  obstruction,  either  in  the  liver  itself  or  elsewhere  in  the  course 
of  these  veins,  will  therefore  bring  about  dilatation  at  the  jKiint  of 
greatest  stress,  and  this  will  be  the  hemorrhoidid  plexus.  Again, 
not  only  are  these  veins  C4illetl  upon  to  support  a  heavy  column  of 
blootl,  but  they  receive  scnnty  support  from  surrounding  stmctureB. 
They  are  situated  between  a  muscular  layer  on  the  one  side  and  a 
yielding  areolar  and  soft  mucous  membrane  on  the  other.  ('(»nse- 
quently,  constricted  as  they  are  during  the  act  of  defecati<ni,  they 
naturally  tend  to  give  way  in  tije  line  of  least  resistance  and  this  is 
toward  the  mucous  surface.  The  mucous  meml»raue  itself  tends  to 
]>rolap8e  during  defecation  and  is  therefore  easily  pushed  in  front  of 
the  protruding  nnd  growing  angioma;  or  if  the  yielding  vessel  or 
vessels  be  situated  below  the  sphincter,  the  external  akin  instead 
of  mucous  membrane  will  be  pushed  out.  In  the  early  stage,  the 
pile,  whether  it  be  external  or  internal,  consists  essentially  of  a 
varicose  portion  of  the  hemorrhoidal  plexus  or  of  the  small  veins 
which  discharge  their  contents  into  it.  It  is  quite  soft  and  com- 
preMsible  and  whon  cut  into  will  be  found  to  consist  of  one  or  ronri* 
fuiccnliiteil  venous  sinuses  surrounde<l  bv  areolar  tissue.  The  next 
Htage  is  one  of  inflamtimtiou,  afTecting  i>erha[in  only  the  streti^heii 
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vein  walls,  snch  as  occurs  iu  varix;  it  is  an  inflammatioit  vrl 
more  or  less  compensatory  in  its  effects,  cnimiug  a  thickening  uA 
fltifPeuiug  of  the  vein  wall ;  it  mny  lead  to  eoa^latioii  of  Uie  ooti- 
taiued  blo<xl,  and,  if  more  exteusive,  will  cJiuse  nu  bypertr*»phy  olthe 
external  areolar  or  connective  tissue.  Microscopically  it  will  l>e  **« 
thai  the  primary  xihlebitis  has  resulted  in  a  thickening  and  strengtL* 
enin^  of  the  adventitia.  External  piles,  when  cut  into  iu  this  staj;^ 
ofteu  present  an  ajipoarance  of  iutrreiised  connective  tissne  permeaied 
with  numerous  small  vessels  with  thickened  walls.  Bnt  inteni»l 
piles  are  more  diHtiuctly  dilated  venous  sacB  sunc»unil«Hl  by  more  or 
less  areolar  tissue,  and  under  the  microscope  their  endotheliid  limoK 
can  be  eauily  demouHtrated. 

Treatment. — It  will  be  evident  from  the  above  that  the  traalma&t 
of  hemorrhoids,  to  be  efficient,  must  be  no  mere  local  tinkerinj?. 
mu8t  deal  al8o  with  the  cauHC  of  the  diHouse.     In  other  words 
treatment  must  \ye  both  constitutional  and  local. 

Constitutional  treatment  must  of  course  vary  in  accordance 
the  original  causo  of  tlie  malatly  and  with  the  temperament  of 
])atieut.  In  all  caseH  the  irritation  of  the  piles  themselves  most 
diminished  by  the  use  of  aperient  medicines,  so  that  the  motions  mty" 
lie  softened  as  much  ;is  possible^  short  of  violent  puliation.  81 
aperients  are  found  among  the  milder  purgative  medicines 
tend  to  excite  a  free  secretion  from  the  mucous  membrane  of 
intestines  and  to  relieve  conj^estion  of  the  portal  system.  Castor 
confection  of  senna,  confection  of  sulphur  are  all  lieneficiaL 
should  Iw  taken  regularly  in  small  doses.  r^Miei-ally  it  will  l»e  foai 
sufficient  to  administer  them  two  or  three  times  in  the  week.  A  very 
useful  mixture  is  composed  of  etpial  parts  of  the  confection  of  snlpbnr 
and  bitartrate  ^>f  potash  with  two  jiarts  <»f  confection  of  senna  and  a 
little  syrup.  Two  drachms  of  this  may  be  taken  every  other  night. 
Laxative  mineral  waters  snch  as  Hunyadi  Jinos,  FriedrichshalL 
.£sculap,  or  Vichy,  taken  every  morning,  are  also  useful. 

Tincture  of  hamamelis  materially  relieves  and  sometim««  cares 
bleeding  piles.  It  may  be  given  both  by  the  mouth  and  aa  an  eiu»tiUL 
For  the  same  purpose,  i.e,,  of  softening  the  motions,  enemata  of  fioap 
and  wat^r  may  be  used,  cold  if  the  patient  is  of  relaxed  and  d<.'l>ilit&led 
habit  of  body,  and  tepid  if  he  is  ]ilethoric.  An  injection  of  cold 
water  after  a  motion  will  often  relieve  the  irritation  which  it  caqimw. 

Linytf  Treat mf/it.-—Th\»  may  l»e  either  palliative  i>r  oi>erBtire. 
As  palliative  measures,  sponging  the  part  with  cold  water,  and  nstriu- 
gent  injections  for  internal  piles  are  usefid.  For  the  latt»*r  purpone 
we  may  use  perchlonde  (»f  iron  or  a  couibiuntion  of  <me  grain  cif  iiul- 
phate  of  irc^ii  with  ten  dro^is  of  the  {>erchloride  U>  an  ounce  of  wat^r; 
two  ounces  of  this  should  be  injected  every  night  and  left  in  th« 
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turn.  XTn^eDtum  gallie  cum  opio  and  iiugneutam  buniamelis  are 
aluo  naeful  local  appllcatious.  Leeches  are  soiuetiiues  tised  for  the 
relief  of  iutiaiued  external  pilpH.  Hot  fotuentationB  are  also  bene- 
ficially euiplo\ed  iu  this  conilition. 

Ojtet'otive  Treatment. ^Hir  E.  Erichsen  writes:  "The  means  indi- 
cated above  (as  abstracted  from  his  work)  are  usually  sufficient  iu 
orclinary  eases  of  piles,  liut  if  the  disease  attain  an  incouvenieut  size, 
giriug  rise  to  geueral  irritation  and  local  uneasiness,  or  if  the  nbun- 
danco  of  the  heraorrhaj^e  be  such  as  seriously  to  interfere  with  the 
health  <if  the  patient,  it  will  become  necessary  at  last  to  have  recourse 
to  oi>erative  interference  with  a  view  of  removing  the  diseased  struc- 
ture. No  operation  should  ever  be  undertaken  while  the  pile  is  in  an 
indamed  st^ite,  lest  unhealthy  iutiammation  beset  up  in  the  piiti;  it  is 
also  well  to  get  the  patient's  health  into  a  good  state,  as  erysipelas  may 
otherwise  follow  the  ojieration;  and  before  proceeiling  to  perform  it, 
care  should  l>e  taken  that  the  bowels  are  well  opeued  by  a  purgative 
and  the  rectum  cleaned  by  an  enema  of  warm  water.  If  the  patient 
is  suffering  from  cirrhosis  of  the  liver  no  operation  is  justifiable. 

•*  There  are  five  plans  of  treatmeut  commtjuly  adopted  for  the 
removal  of  piles:  viz.,  excision  of  the  tumor,  its  strangulation  by 
ligature,  its  destruction  by  clamp  and  cautery,  by  crushing,  and  by 
the  use  of  caustics."     ("Practice  and  Art  of  Surgery,"  Vol.  TI.) 

There  is  also  another  methoil  of  treatment  of  external  and  pro- 
truding piles  which  luis  been  strongly  recommended.  This  consists 
in  the  injection,  thrfuigh  a  large-sizeil  hollow  needle,  into  the  tumor 
itself  of  a  mixture  of  <ine-third  to  one-half  pure  carbolic  ac^id  and  one- 
half  to  t^v>-thirds  glycerin.  This  causes  the  death  and  destmction 
of  the  hemorrhoidal  tumor,  which  is  eventually  cast  off.  The  method 
is  comparatively  painless. 

CiLVERNOCS  AnGIOBCA. 

Dffinltioii, — A  vascular  tumor,  in  whirh,  l»esides  the  arteries,  veins, 
and  capillaries  of  simple  angioum,  there  are  connected  with  the  vessels 
alveolar  spaces  communicating  freely  with  each  other,  lined  with  au 
endothelium  consisting  of  fiat  scales.  The  intervening  structure  cou- 
sists  of  conue<-tive  tissue  with  occasional  uustrif>ed  muscular  fibre. 
It  is  spongy  to  the  feel,  bluish  iu  color,  and  sometimes  pulsating. 

//or-re/////. —Cavernous  angiomata  are  most  commonly  met  with  in 
the  skin  and  subcutaneous  coumx^tive  tissue,  especially  near  a  mu- 
cous orifice;  but  tliey  may  also  occur  in  the  orbit,  liver,  spleen, 
kidney,  or  muscles.  Vascular  tumors  of  the  urethra  belong  to  tliis 
category.  They  nre  mc»re  common  in  women  tlian  in  men.  Tlieir 
origin  is  generally  uonorrhu'al.  They  are  excessively  pikinful,  par- 
ticularly after  micturition,  and  bleed  freely. 
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Treatment. — Vascular  tumors  of  the  urethra  must  be  reraoTed 
this  may  be  done  in  oue  of  four  different  ways,  uamel.v,  by  ey 
ligature,  caustics,  or  the  actual  cautt>ry.     The  other  tumorft    . 
variety  muBt  be  dealt  with  as  described  under  ujpvi.  and  the  iibm 
adopted  inust  depend  upon  their  position  and  tlio  amount  of  w 
venience  to  which  they  ^'ive  rise. 

Several  other  varieties  of  angionuita  have  been  descrilied.  sncL  ss 
lipogenouH.  phlebogenous,  racemose,  etc. ;   but  the  abore-deBClil 
Tarieties  really  include  all  these. 
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LYMPHANGITIS   OR  ANGIOLEUCITIS. 

Inflajolvtion  ijf  the  l^iupiiatic  Vf.sst'l3  is  aliiioHt  always  acooui- 
p&uied  hy  a  like  couditiou  of  tlie  uei^bbfiring  lymphatic  glauds,  and 
the  alnive  terms  denote  accordingly  a  predominant  rather  than  an 
ercluftive  tm]>licaiiou  of  the  vesuelB. 

Etiouxjy. 

The  direct  causes  may  be  set  forth  as  follows : 

1.  Injuries  and  cnntnsions  without  breach  of  the  surface  of  tlie 
skin.  Such  slight  »iUHe^  are  more  likely  to  operate  on  a  part  whose 
untritiou  is  deficient  or  whoHc  circulation  is  sluKgish ;  they  determine 
the  attacks  of  lymphangitis  which  occur  in  the  course  of  elephantiasis. 
Lymphangitis  profluced  by  the  heat  of  the  sun  is  included  under  this 
heading. 

2.  Introduction  of  some  septic  product  tliruugh  a  brejirh  of  the 
Hiirfnci?.  Such  a  bi-each  may  l>e  un  ulcer  or  ojien  wound,  or  on  the 
other  hand  be  iuvisible  to  the  naked  eye,  as  is  often  the  case  in  |)OBt- 
mortom  i>oiaouiiig. 

3.  Extension  from  inflammation  in  the  immediate  vicinity,  e.j^., 
abficeRWtR,  phlebitis,  etc. 

4.  Lymphangitis  incidental  to  the  course  of  specific  diseases. 
Kuch  as  scarlet  fever,  measles,  diphtheria,  tul)ercle,  HvphiHs,  and 
gonorrhiea;  in  these,  infiammatiou  of  glands  is  the  more  prominent 
fentiare. 

Lymphangitis  is  more  easily  set  up  in  younu  subjects  than  in 
thoeo  of  middle  and  advanced  age.  A  predisposition  is  established  by 
alcoholism,  chronic  gout,  and  renal  disease,  and  the  affection  is  more 
likely  to  occur  in  those  who  are  ilehilitated  from  any  cause  than  in 
who  are  robust  and  strong. 
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Patholooy. 

The  external  coat  of  the  vesBel  becomea  swollen  and  thick,  and 
the  inflammation  usually  extends  into  the  surrounding  connective 
tissue  leading  to  exudation  and  thickening. 

The  intima  of  the  vessel  is  uneven  and  opaque  and  its  endothe- 
lium undergoes  degeneration. 

The  contents  of  the  vessel  become  cloudy  and  frequently  coagu- 
late. If  circumstances  are  favorable,  and  the  inflammation  subsides, 
there  is  complete  resolution ;  the  thrombus  within  and  the  exudation 
without  the  vessel  become  absorbed  and,  but  for  a  temporary  dilata- 
tion, the  latter  returns  to  its  n<»rmal  state.  In  other  instances  the 
exudation  without  the  vessel  becomes  organized  and  later  sclerosed, 
the  vessel  lumen  is  obliterated  and  some  degree  of  permanent  thick- 
ening results.  In  yet  other  and  unfavorable  cases  the  coagulum 
within  the  vessel  breaks  down,  the  suppuration  extends  to  the  vessel 
wall  and  the  exudation  outside  it,  and  an  abscess  forms,  leading 
sometimes  to  extensive  cellulitis. 

Syxftoiis. 

Pain  is  always  present  and  varies,  like  the  other  symptoms,  with 
the  severity  and  extent  of  the  process ;  it  is  increased  by  movement 

and  is  accompanied  by  a  feeling  of  tension  in  the  part.  When  sup- 
puration threatens,  pain  increases  in  severity  and  becomes  throbbing 
in  character  and  there  is  tenderness  on  pressure,  especially  along  the 
lines  of  the  affected  vessels  as  far  as,  and  including,  the  next  chain  of 
glands. 

Objectively  the  inflammation  presents  two  forms :  One — reticular 
lympkangUk — in  which  the  smaller  capillary  vessels  are  involved, 
and  the  skin  presents  a  diffused  pink  blush ;  and  the  other — tubu- 
lar lymphangitis — in  which  the  larger  vessels  are  inflamed.  These 
latter  appear  on  the  surface  as  straight  or  wavy  red  lines  travelling 
toward  the  neighboring  glands  and,  owing  to  the  infiltration  in  and 
around  them,  are  perceptible  to  the  touch  as  Arm  knotty  cords.  If 
the  inflammation  is  extensive  there  may  be  a  considerable  lymphatic 
oedema  and  the  circumference  of  a  limb  may  be  much  increased. 

The  constitutional  symptoms  will  vary  according  to  the  extent  of 
the  local  inflammation,  the  severity  of  the  cause,  and  the  general 
health  and  resisting  power  of  the  patient.  There  will  be  a  varying 
degree  of  fever,  with  the  usual  accompaniments  of  malaise,  thirst,  and 
anorexia.  Where  suppuration  supervenes  or  where  some  virulent 
septic  poison  is  the  cause  of  the  illness,  high  and  irregular  pyrexia 
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with  rigors,  sweiitiiig,  rapid  wasting,  and  other  symptoms  of  a  septi* 
ciemic  character  may  make  their  appearance,  and  the  ease  will 
asiiume  a  grave  a8f>ect. 

PitOONOSIfl. 

But  for  the  contingency  of  snjipuration  and  septic  intoxication, 
the  prognosis  is  favorable.  Tlio  general  healtli  and  robustness  of 
the  patient  have  a  marked  influence.  Thus  recovery  is  slow  in  the 
HubjecU  of  alcobolism,  chronic  gout,  and  renal  mischief,  and  in  those 
debilitated  by  poor  living  and  overwork. 

TltEATMENT. 


The  first  indication  is  to  remove  the  cause,  if  possible.  If  such 
be  au  nidiealthy  wound  it  should  be  rendered  clean  and  healthy,  and 
if  there  be  a  collection  of  pus  a  free  vent  should  be  at  ouce  given 
to  it. 

The  affected  part  should,  as  far  as  possible,  be  afforded  complete 
rest  and,  if  it  be  a  limb,  it  should  be  raised. 

The  local  appliwitiou  of  evajK>ratiug  lead  and  spirit  lotion  affords 
relief  and  checks  the  intlaunuatiou;  in  otlier  cascH,  and  these  often 
the  more  severe  ones,  heat  and  moisture  in  the  form  of  fomentations, 
with  or  without  the  atldititin  of  belladonna,  give  l)etter  rcHults. 

If  any  coUectit^ns  ot  pus  form  they  should  be  fret^y  iuci.sed.  For 
constitutional  treatment  the  diet  should  be  a  nourishing  one;  solid 
food  need  nut  l>e  withheld  unless  a  liigh  degree  of  fever  causes  it  to 
disagree.  The  bowels  should  be  kept  freely  open.  Quinine,  and 
later  iron  in  addition,  are  the  most  efficient  medicines.  Stimulants 
will  be  neetled  only  in  severe  cases.  Very  often  a  few  days'  resi- 
dence by  the  8ea  will  bring  about  a  rapid  cure  where  other  means  have 
been  inefficient. 

The  lymphangitis  which  occurs  in  the  course  of  constitutional 
diseases  does  not  usually  ret^uire  separate  treatment. 

kin  chronic  conditions  affecting  the  lymph  glands  and  vessels,  snob 
lis  tul>ercle  and  carcinoma,  the  changes  are  mainly  in  the  former; 
ibose  in  the  vessels  are  of  less  importance  and  neeil  uotdetainus  here. 


OBSTRUCTION 


OF    THE    THORACIC 
VENOUS   OUTLET. 


DUCT    OR    ITS 


Two  groui>9  of  consefpieutxH  mav  n>sult  from  this  condition.  In 
both  there  are  Ivmph  stasis  and  increase^l  lymph  pressure  on  the 
distal  side  of  the  obstacle;  in  one  a  lymph  varix  and  establishment 
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of  a  collateral  circtilation  follow,  aad  in  the  other  rapture  of  tk 
thorjkcic  duct. 

1.  Let  us  Hup])ose  the  thoracic  duct  to  be  obstracted  at  its  opper 
termiiiatiou.  The  tirnt  effect  of  the  blockage  will  be  a  ataau  n{ 
lymph  tliroughont  all  thelviiiphatios  draiuing  into  the  thonirir  iloct, 
with  a  i^ousidorablti  rise  of  preHHUit^.  On  the  other  Laiiil,  the  pr»- 
sure  in  thos*5  lymphatica  draining  into  the  right  lymphatic  traak  will 
remain  a«  before.  It  \nll  follow  that  where  the  foriaer  svBioin  ioiMco- 
latoH  with  the  latter,  there  will  be  a  How  of  lymph  from  the  points  of 
higher  toward  those  of  lower  pressure. 

To  recall  briefly  the  auntomieal  facts:  The  lymphatics  erojHy 
their  contents  into  tlie  venous  syateni  by  two  vesseln,  the  left  and 
right  lymphatic  trunks.  Tlie  left  lymphatic  trunk,  or  thomcio  duct. 
commences  in  the  abdomen  at  the  receptaculum  chyli.  is  alM:>ut  <*in!i- 
teeu  inches  long,  and  terminates  at  the  juncti(ju  of  the  left  suIh^Iayiazi 
and  internal  jugular  veins.  It  receives  lymph  from  the  left  side  of 
the  head  aud  neck,  from  the  left  arm,  left  side  of  the  thorai,  th» 
whole  of  the  trunk  below  the  thorax,  except  the  upper  part  of  the 
right  half  of  the  anterior  abdominal  wall,  from  the  legs,  and  from  all 
viscerji  except  the  convex  surface  of  the  liver.  The  right  lymphatic 
trunk  drains  the  right  side  of  the  he^d  and  neck,  the  right  arm,  the 
right  thorax,  a  small  portion  of  the  right  upper  abdomeu,  and  the 
convex  surface  of  the  liver;  it  is  less  than  an  inch  long  and  entets 
venous  system  at  the  junction  of  the  right  jugular  and  snlichi 
veins. 

If  from  any  cause  the  thoracic  duct  l)ecame  obatrurted  UigU  up 
it  would  seem  ])robable  that  the  raised  pressure  within  its  syftteiD 
wtjultl  lead  to  the  gratlual  formation  of  new  channels  ^dong  the  a&aa- 
tomosGS  between  its  system  aud  that  of  the  right  lymphatic  tnudL 
In  this  way  a  collateral  circulation  would  be  established  and  at  tha 
same  time  the  lymph  stream  would  be  considerably  diverted.  Thos 
the  lymph  from  the  legs,  instead  of  draining  into  the  lumliar  and 
iliac  from  tlie  inguinal  ghinds,  would  ])robably  find  its  line  of  kaal 
resistance  along  the  lymphatics  of  the  abdominal  wall  and  their  o&- 
larged  anastomoses  with  the  right  lympliatic  tmnk  system;  simi- 
larly one  would  expect  the  visceral  lymphatics,  through  their  com- 
munications with  the  deep  and  superficial  parietal  lymphatica,  to 
empty  their  contents  into  the  right  trunk  system.  Tlie  lymphatica 
of  the  bhulder,  for  instance,  drain  largely  into  the  internal  iliac 
glands,  which  communicate  with  the  external  iliac  and  lateral  lumbar 
glands,  those  two  latter  connecting  in  turn  with  the  lymphatics  of  the 
abdominal  wall. 

Applying  the  same  line  of  reasoning,  the  chyle  unable  to  dia- 
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TK^  itself  inU)  the  thoraoic  duet  wuuld,  as  sot^n  as  the  collateral 
droalation  between  the  two  Hjstoms  was  establishod,  regurgitate  along 
the  vist'eral  lymphatics,  thence  pass  probably  into  the  pariet/il  lym- 
phatics and  HO  into  the  blood  oirculation.  Following  then  an  obstruc- 
tion of  the  thoracic  iluct.  the  course  of  the  lymph  stream  would  be 
materially  altered  and  in  the  more  immediate  tributaries  of  tlie  duct 
actnally  reversed.  If,  instead  of  being  at  the  upper  extremity,  the 
obstruction  is  situated  lower  down  the  duct,  the  lymjth  will  reach  the 
bl(»od  stream  not  only  by  anastomoses  with  the  right  trunk  system 
but  also  by  communications  In^tweeu  the  vcHseln  which  drain  into  the 
thoracic  duct  alx)ve  and  l>elow  the  occlusion.  With  the  complete 
establishment  of  the  collatt^ral  circulation  the  excessive  pressure  in 
the  thoracic  duct  system  will  be  abated,  but,  by  the  time  this  adap- 
tation has  been  esUiblished,  the  stasis  and  increased  presBure  will 
have  left  |>emmuent  marks  on  the  lym])hatic  vessels  and  the  latter 
will  have  become  tortuouH,  dilated,  and  varicose. 

We  can  find  an  interesting  )>arallel  to  the  above  condition  in  the 
venous  system.  If  the  two  innominate  veins  be  obstructed  by  a 
mediaHtiual  tumor,  tliero  are  impediments  to  outflow  and  l)ack  pres- 
sure, with  establishment  of  a  collateral  circulation  through  the 
supcn'iieial  veins  of  the  chest  and  back,  and  through  anastomoses  l)e- 
tween  these  and  the  veins  of  the  lower  half  of  the  trunk.  All  the 
BU|>erficial  veins  iuvolveil  in  this  collateral  circulation  become  enlarged 
and  those  of  the  chest  and  back,  in  which  the  natural  direction  of  the 
current  in  reversed,  become  very  markedly  tortuous  and  varicose. 
It  is  well  kno^-Q  that  veins  become  varicose  when  the  circulation  in 
them  is  reversed,  and  this  fact  is  no  di>ubt  due  to  the  presence  of  the 
valves.  Another  comparison  is  to  l>e  found  iu  obstruction  of  the  por- 
tal vein,  the  reeult,  say,  of  hepatic  cirrhosis.  This  similarly  causes 
increased  internal  pressure,  venous  varix,  and  even  hemorrhage. 

A  consideration  of  the  structure  and  nature  of  the  lymph  ways 
and  channels  wciuld  lead  us  to  exjieet  that  the  effects  of  back  pressure 
due  to  the  blo(*king  of  the  main  outfall  would  be  even  more  marked 
in  tlieir  case  than  we  have  seen  them  to  be  in  that  of  the  veins. 

Unlike  the  arteries  and  veins,  the  lymphatics  do  not  constitute  a 
close<l  system  of  tul»es;  tliey  commence  as  mere  spaces  without  defi- 
nite walls,  and  even  in  the  lymph  capillaries  and  larger  lymphatic 
vessels,  wliere  the  channels  an^  definitely  tubular,  the  walls  are  more 
slender  and  yielding  than  those  of  tlie  corresj>onding  veins.  The 
lymphatics  furtjjer  are  richly  provided  with  vidves  which  strongly 
favor  the  formation  of  varices  when  the  direction  of  the  circulation 
is  n^vorsed. 

The  lymph  varices  thus  formed  may  be  numerous  and  diffused  in 
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their  iliHtribution,  or  tliey  may  be  iiggregatod  together  ro  aa  Ut  (onn 
lymphaugiouiatn.  Further  the  walls  of  these  lymph  VHricea  axkd 
lyiuphaugiomata  are  liable  from  time  to  time  to  becouie  thiimed  fttul 
to  rupture.  In  thia  way  lymph  or  chyle  e8ca()e8,  eitlier  by  trmusa- 
datiou  or  through  a  defiuitoly  forme<l  tiHtula,  nwil  wo  gr^t  a  ootHhticin 
knowu  as  lymphorrhoia.  It  has  beeu  usiuil  to  apply  this  latter  tenn 
only  to  lymphatic  tistulm  ou  the  surface  of  the  body,  but  thore  i«  oo 
sufSeieut  reason  for  the  limitation. 

If  escaiie  of  chyle  or  lyiu})h  takes  place,  the  reaultiug  cionditiou 
▼aries  according  to  the  situation  of  the  lymph  varix  or  lymphao- 
gioma.  If  the  latter  leak  into  the  peritoneal  cavity,  wegetchyJoiw 
ascites,  and  if  into  the  pleural  cavity,  chylothorax;  if  it  lies  in  rela- 
tion to  the  bladder,  we  get  the  condition  known  clinically  aa  cLylorta; 
if  it  is  situated  iu  the  tunica  vagiualiR,  we  get  chylocele;  if  IwneatL 
the  mucous  membrane  of  the  intestine,  chylous  diarrhcea;  and  if  in 
the  skin  or  subcutaneous  tissue,  vesicles  or  pustnlea  tlLscharging 
chyle  or  lymph  (external  lymi)horrha'a).  As  regards  chyluria  tlilii 
view  of  itH  causation  was  tuHt  Huggested  by  Cart-tir  aa  far  back  as  1;^ 
(Medico-Chirurgical  Transactions,  London,  XLV.,  p.  189).  In  no 
other  way  can  the  ]>reHf>noe  of  chyle  iu,  say,  the  urine  or  iu  dischug^^H 
from  cutaneous  tistuhe  l^e  adeqiuitely  explained.  For  chyle  to  fm^^I 
the  lymphaticH  around  the  bladder  or  iu  the  skin  there  mnst  be  regur- 
gitation in  the  thoracic  duct  or  its  immediate  tributaries  and  W6 
cannot  HU]>|>ose  tliat  such  regurgitation  could  take  ]>lace  if  the  da 
and  its  venous  outlet  were  unobstructed. 

A  certain  amount  of  eifusion  of  chyle  and  lymph  could  Ik\  anJ 
doubtless  is,  explained  by  the  process  of  transudation  under  hack 
pressure,  aa  in  the  case  of  obstructed  veins,  without  the  8Up|Hi6iti(.m 
of  lym]>liatic  fistulie  l»eing  formed,  but,  apart  from  liie  fiict  that  such 
tistulie  can  l)e  demonstrated,  the  eiYusions  of  chyle  are  too  local  and 
tot)  profuse  to  l>e  adequately  accounted  for  without  them. 

It  is  a  fm^t  further,  aa  will  be  seen  l^elow  when  these  m*  :- 

ilitions  are  individually  considered,  that  these  discharges  of  -  »* 

often  spasmodic  in  their  appearances,  the  intermissions  varying  fn>u 
a  few  hours  to  miiny  months  or  even  years.  This  fact  would  show 
that  definite  though  unusual  channels  exist  for  tbe  carrying  away  i>f 
the  chyle  during  the  intermission,  unless  the  obstruction  to  the  tho- 
racic duct  is  itself  of  au  intermittent  character,  and  the  latter  oxplauk- 
tiou  in  no  way  receives  su[i]>ort  from  the  few  ]>ost-mortetn  examine- 
tions  that  have  l)een  made  in  these  cases. 

Dut  the  queatiou  may  arise:  Is  the  fluid  discharged  in  chyloua 
ascites,  chylnria,  etc.,  true  chyle'?  And  this  (|ueatiou  suggeste  a 
brief  comparative  examination  (jf  their  properties. 
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To  the  uaked  eye  tlie  resemblance  is  close.  Chylous  eti'usiou 
may  so  closely  resemble  milk  as  for  the  momeut  to  be  mistakeu  for 
it,  if  two  vessels,  oue  coutjiiuiug  milk  and  the  other  the  effusion,  be 
placed  side  by  side.  Under  the  microscope  the  fat  is  seen  to  be  iu 
the  same  fine  molecular  state  thut  we  are  familiar  with  in  chyle. 
Qualitatively  the  chemical  compoHitions  of  chyle  and  chylous  eflTa- 
aioDfl  closely  agree.  Quuntitjitively  there  are  wider  divergencies,  it 
is  true,  but  these  are  not  more  marked  in  the  cases  of  the  effnaioua 
than  among  different  analyses  of  chyle  itself.  Thus  talking  two 
iLnalyses  of  human  chyle  quoted  by  Halliburton  ("Text-book  of 
Chemical  Physiology,"  p.  336)  we  find  the  fat  varies  from  0.92  per 
cent,  in  one  to  '2.7  per  cent,  in  the  other,  and  the  albumin  from  7.1 
4b  1.1  ptT  cent. 

We  Imve  further,  in  some  cases  of  effusions,  to  allow  for  the  ad- 
mixture with  the  chyle  of  other  fluids  more  pro^ierly  belonging  to  the 
situatitms  invaded  by  the  former.  For  this  reasf)n  tht^  i)fircputageH  of 
k>oth  albumin  and  fat  in  chylous  urine  are  much  lower  than  those  of 
chyle^  whereas  in  chylous  ascites  and  chylous  skin  discharge  the 
differences  are  alight. 

The  following  table,  based  on  many  analyses,  enables  compariHons 
to  be  made  between  the  amounts  of  fat  and  albumin  coutaine<l  in 
chyle  and  the  various  effusions : 

Albumin,  O-y**-  Chyl««A-clt«.  ChyluH..  ^^gj^l^lr^l" 

Maximum 7.1                4.46                1.4               5.7 

Mliiiinmn 1.1                 1.9                  0.12               l.T 

Avengv .4.1               S.IH              0.76             8.7 

urn 8.7  1.78  \M  8.06 

Imam 0.92  0.98  0.06  0.03 

Avengp ,   ..  1.8  1,3.5  0.72  1.8 

As  showing  the  chylous  origin  of  these  effusions^  some  observers 
hare  noted  a  relation  between  the  amount  of  fat  ^iven  as  food  and 
the  percentage  of  fat  in  the  effusion.  Heuseu  observed  this  in  a  case 
of  lymph  scrotum  (Pffiiger's  Arehiv,  X..  p.  94)  and  Strauss  in  chy- 
lous ascites. 

The  presence  of  sugar  in  some  chylous  effusions  is  of  interest 
and  may  here  be  considered.  Analyses  show  the  amount  of  sugar  in 
chyle  to  be  very  small  and  its  altsorption  is  hehl  by  fthysirtlogists  to 
be  effected  not  by  the  lacteals  but  by  the  blood,  although  Ginsberg 
(Pfliiger's  Art*hh\  XLW.,  p.  3(Mi)  does  record  the  fact  that  increas- 
ing the  sugar  iu  the  foixi  iucrejises  the  amount  in  the  chyle.  The 
coTOpoftitions  of  the  majority  of  chylous  effusions  HUpjxirt  this  \iew 
and  tfbow  no  more  than  traces  of  sugar;  on  the  other  hand  sugar  in 
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appreciable  and  quautitjitivel;?  analyzniile  iiraoiiiits  has  been  rocorM 
iu  a  minority  of  cases  large  enough  to  deuiaucl  attentiou. 

ThiiH  in  Wliitla^s  case  of  chylous  ascites  (see  p.  657),  in  vhicb 
the  chyle  escaped  through  an  afterwards  demonstrated  aijerturo  iu  Uie 
thoracic  duet,  O.'il  per  cent,  of  sugar  was  found  by  ProfeJ^sor  Hay. 

Again  in  cases  of  chylous  ascites  recorded  by  Quincke,  Barge- 
lmhr»  and  others,  the  effusion  filtrate  aft«3r  the  separation  of  tL(*  fAl 
and  albumin  reduced  cupric  oxide  and  therefore,  unU.'Hs  the  reilaction 
was  effected  by  some  other  agents,  wo  mast  infer  tliat  supir  wa** 
present  in  appreciable  (juantities.. 

The  same  may  be  said  of  chylous  urines  thjit,  although  inoKl 
them  do  not  contain  sugar,  yet  there  have  been  several  quite  d< 
instjinces  in  which  the  contrary  was  the  case.  Among  otliern  nuij'] 
mentioned  a  case  by  Morrison  (Transactions  of  the  Pathological  So- 
ciety, XXIX.t  394).  It  is  difficult  to  explain  tin*  presence uf  sugar  ia 
these  effusions  except  by  sup]iosing  for  the  nonce  its  prcsonoo  in  tli# 
chyle.  Professor  Hay  regarded  his  discovery  of  sugar  in  cbyLira 
ascitic  fluid  as  definite  eWdence  of  its  presence  in  chylo,  and  boih 
Bargebuhr  and  Senator  went  further  and  reganltHl  the  ptvaeuco  of 
sugar  iu  au  effusion,  provided  diabetes  was  alisent,  as  a  criterion  of 
such  effusion  being  chylous.  This  latter  conclusion  seeiim  a  liltl* 
coufitleut  iu  face  of  the  al>8ence  of  appreciable  (piantitiea  of  sugar  in 
analyses  of  chyle  obtained  pure  from  the  thoracic  duct  ami  not  ad- 
mixed with  other  fluids. 

Nearly  all  chylous  effusions  contain  traces  of  blood  and  Hometiaies 
have  a  pinkish  hue,  due  to  this  Ciiuse,  but.  exee]it  in  a  few  cased  of 
chyluria  iu  which  there  is  concurrent  hsematnria.  the  amount  of  blood 
is  quite  small.  Its  presence  receives  ade<iuute  explanation  when  it  i« 
remembered  that  specimens  of  Iymi>h  taken  from  the  spleen  anil 
thoracic  duct  have  been  found  to  contain  blood  elements  and  tluU 
stasis  in  the  larger  lymphatics,  produced  by  ligature  of  the  thorftcie 
duct»  is  followed  by  au  increase  of  these  blood  elements,  probAhlr 
the  result  of  progressive  changes  in  the  lymph. 

Pathological  Anat(»my. 


It  will  now  be  of  interest  to  see  how  far  the  foregoing  views 
support  from  actual  post-mortem  obscrvntions  and  to  wh^t  extAnf 
chylous  effusious,  lymphatic  varices,  anil  tumors  are  assooiAted  with 
obstruction  of  the  thoracic  duct  or  its  venous  outlet. 

r'A///»nVi.— It  will  be  convenient  to  consiiler  first  the  anatomy  of 
oases  of  chylous  urine.  In  a  case  of  fatal  cliylaria  observed  and  re- 
corded with  great  completeneas  by  Dr.  Stephen  Mackenzie  (TnuvM 
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of  the  Pathological  Society,  Londou,  XXXIII.,  p.  394),  an 
ehibornte  dissection  was  made  from  behind  of  the  thoraoic  duct  and 
ite  tributary  vessels. 

The  whole  of  the  space  between  the  kidneys  was  occupied  by 
a  mass  of  dilatod  and  vurieoBo  lymphatics,  which  oxtt^udcd  down- 
wards alung  the  course  of  tlie  iliac  arteries.  The  tumor  Included 
Uie  lumbar,  iliac,  and  renal  groups  of  lymphatics,  and  vnrix  was 
nally  marked  on  the  left  side.     The  thoracic  duct  was  thus  de- 

ibed:  "The  receptacidum  chyli  commences  by  two  large  lymph 
sinuses  about  the  size  of  a  pencil,  one  from  each  Hidi""  of  tlie  aorta, 
and  is  joined  opposite  the  aortic  opening  of  the  dia]>hragm  by  a 
third  large  sinus,  about  the  same  size.  The  duct  now  ascends  sinu- 
ous and  much  pouched  for  three  or  four  inches,  varying  in  diameter 
from  throe-eighths  to  one-half  inch,  ])erviou8  for  the  first  one  and 
a  half  inches  above  tlie  aortic  ojjeniug  of  the  diaphragm,  thou  tilled 
with  loose  clot  for  one  ami  a  half  inches,  aft^r  M'hich  it  is  lost  u\  a 
tough  thick  masH  (inflammatory?).  About  four  inches  aU)ve  this 
{loint,  wbeu  it  can  again  be  traced,  although  still  involved  in  dense 
tissue,  it  is  now  the  size  of  a  crow  quill,  imiiervious,  and  tending  Ui 
the  left  side  behind  the  aorta.  At  this  teimiuation  in  the  angle  be- 
tween the  left  subclavian  and  internal  jugular  veins,  it  passes  through 
a  mass  of  lymphatic  tissue,  is  x>ervious,  and  al>out  the  size  of  a  goose 
quill,"  Althougli  the  varix  closely  embraced  the  urinary  tracts,  no 
tistuloiis  commuuicatiou  was  observed.  The  chylous  condition  of 
urine  had,  however,  in  large  degree  abated  before  the  patient's  death. 

Havelburg  (Archiv  fUr  Paihologhchc  Anatomic,  LXXXIX.,  p.  366, 
1882)  has  published  a  fata]  case  of  chyluria  in  which  there  waa  a 
partial  autopsy. 

The  patient  waa  a  woman,  aged  thirty -two,  who  had  lived  many 
years  in  Brazil,  and  her  illness  begun  with  abdominal  pain  chiefly  on 
the  left  side.  After  this  symptom  had  jiersisted  for  some  time  she 
suddenly  felt  something  give  way  in  the  abdomen,  and  frc^m  that  time 
pain  ceased  and  chyluria  appeared.  After  the  illuess  had  endured 
a  considenible  time,  the  patient  was  seized  with  vomiting  and  diar- 
rhoea accomiianied  by  fever.  Hhe  passed  into  a  typhoid  state  and 
deatli  followed. 

Post  mortem  a  large  sac-like  tumor  was  found  extending  fr*mi 
the  left  aide  of  the  true  jjelvis  below  to  the  upper  l>order  of  the  left 
kidney  above.  The  tumor  consisted  of  many  locnli  and  its  contents 
were  chylous.  Within  ita  substance  c<mld  be  felt  many  nodules  as 
large  as  walnuts,  which  were  without  doubt  swollen  lymph  glands. 
The  left  and  upper  wall  of  the  bladder  lay  emliedded  in  the  tumor,  and 
when  the  bhulder  was  opened  a  fistula  waa  discovered  through  which 
milky  fluid  c<mld  lie  pressed.  In  the  corresponding  part  of  the  ri^ht 
side  of  the  alxlomeu  no  similar  tumor  was  oljserved.  The  lymphatics 
of  the  mesentery  were  much  enlarged  and  felt  like  thickened  cords. 

Unfortunately,  in  consequeuco  of  the  auUopsy  having  to  l)e  limited 
to  the  abdomen,  no  examination  of  the  thoracic  duct  could  bo  made» 
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and  90  tiik  ^mhahte  oUmt  latioo  kefcs  eooipfciettMi      Tbe  ooncttmol 
of  die  Ijrapbakan  ol  Ae  aennterj.  however,  fltroagl; 
to  an  olwtiaction  at  sane  pocnl  aliofv  ilw»  jonctioii  of  tlio  i&- 
iarttaal  with  kho  ^■™»>»»*'  and  iliae  venBlHv  thai  ia,  at  or  ttliore  the 
oeptamlnin  chvli.     AHhoggh  a  report  of  Uw  micmMcviiuc  strQctur^ 
the  toiBDr  ia  waattng,  the  doMtiptioii  ■mtgiiiN  its  inoltuiioii  a 
the  caTCraona  or  mixed  eaeenwttB  aad  cratic  Irnph  toniom— lymph* 
B^giofaa  eavemoeam  c  Tfltiram. 

Manena  reeotvb  (DavidNxa'a  'QjrgieDe  and  Diseases  of  Wa 
CliaialeB,"  p.  814)  a  poel-aortan  esaaaiiiBtioti  oa  a  patioit  who 
suffered,  like  thoee  above  nentioiied,  bum  filarial  chxlun** 

llie  thoracie  disct  wfaidi  waa  examined  pardj  Iresh  and  parti  V  ailer 
preaarvatkm  in  spirit,  comaienoed  bekiv  in  an  ilMrfaed  tumor,  sttn- 
aled  in  front  of  the  vertebre  and  below  the  dxaphniem;  it  wa»<>nlsrg«d 
tbroaghoat,  though  varicmslVf  its  diamelor  being  eqaal  to  the  Em 
fiaffer  b^w  and  to  a  goose' qnill  above.  The  npr"*''  ^^"  ^  ^'^'^ 
inenea  of  the  duct  with  its veoDoos  oatW  w«re  quite  ^jcxluJed.  Beloe 
tliia  the  dnct  was  patent  and  its  lam«*^Q  was  occupied  througlKNit  Us 
length  by  a  firm  thrombos,  which  in  its  upper  extect  wns  rU^iely  end 
abnoei  strottarally  connected  with  the  wall  rf  the  durt.  but  below, 
when*  the  latter  was  wider,  it  was  loas*»  and  esftilr  detachable.  Tb© 
mass  in  wLieh  the  thoracic  duct  rotnuj^'uc*^,  ext«*nde<l  downwards  sa 
far  as  the  right  iliac  fossa  and  closely  embiaoed  one  of  the  oretera. 
The  kidneys,  nretera,  and  bladder  weie  foand  to  be  quit^  healthy 
and  no  commnnication  whatever  coold  be  foand  faetareen  them  and 
the  tumor.  The  latter  on  section  was  tough  and  fihtoos  and  showed 
here  and  tliere  gaping  vessels  with  the  waUs  cut  acroas,  which  weie 
probably  dilated  lymphatics. 

No  micmscopic  examination  of  the  tumor  is  recorded. 

There   is  one  more  case  of  fatal  chyluria  repor^*d    by  E 
{IMtiUche  Uifiieche  ir<xheti»chri/l,  1881,  p.  624  and  Bcricht  Jrr  A 
/oracher  FermminluHg  tn  DtMfuifj,  1880),  in  which  the  poat-rao 
was  made  by  Pcmfick.     The  notes  of  the  aolopsy  are  not  m>  fuU 
those  of  the  preceding  cases,  but  as  far  as  they  go  they  reoord 
changes.     The  thoracic  duct  was  exceedingly  dilated,  its  walla  were 
thickened,  and   its   inner  surface  mgoee.     The   i  tiiai  of  ths 

abdomen  were  thick,  cord-like,  and  turgeaoent,  an^l  lod  bluiah- 

red  clots,  and  the  glands  were  swollen  in  the  neighborhood  of  the 
enlarged  vessels, 

Cht/hfis  Aturifes  and  Chflothorax,—The  amocaaticm 
luria  aud  thoracic-duct  ubstruction  is  clearly  shown  by  tbe  a^ 
cases,  and  we  will  now  see  Low  far  tbe  same  relation  bolda  in 
esse  of  chylous  ascites  and  cbylothorux. 

Martin  (Transactions  of  tbe  Pathological  Society,  XL11.»  1891, 
p.  93)  reports  tbe  cnse  of  n  woman,  aged  tliirty-niue,  who  was  admi^ 
ted  into  the  hospital  complaiuiug  of  cough,  dyspncea,  vximi 


:3 


m 


OBSTRUrnON  OF  THE  THORACIC  DUCT. 


653 


Ur^ement  of  the  abdomeu,  etc.  The  physical  n\gns  ia  the  alxlomen 
wer«  those  uf  tiuid.  At  lirHt  uo  active  treatment  wbh  adopted,  but 
fire  weeks  after  admissiou,  as  the  enlargement  was  progressing  and 
the  lower  limbs  had  become  a^lematous,  paracentesis  was  j^rfonued 
and  had  to  be  repeated  five  davs  later.  On  the  first  occasion  forl,v- 
eight,  and  on  the  second  sixteen,  ounces  of  typically  chyknis  tiuid 
were  withtlrawn.  The  patieut  was  seized  with  sudden  d.^spu(ta  the 
night  after  the  second  tfip]tiug  and  died  of  asphyxia  within  an  hour. 
Post  mortem  the  alidomen  was  found  to  contain  one  hundred  and 
eighty  ounces  of  chylous  lUiid.  The  surfaces  of  the  small  intestine 
ami  to  a  less  extent  of  the  large  intestine  showed  raniificationH  of 
dilated  lymi>hatic8  contfiiuing  a  milky  tiuid.  The  whole  of  the  mes- 
entery presented  a  niilky  arborescent  appearance.  The  left  imlmo- 
nary  pleura  showed  the  sume  characters.  The  left  pleural  space  con- 
taineil  ten  ounces  of  milky  fluid  and  the  lymphatics  of  both  lungs 
were  seen  to  be  distended.  The  thoracic  duct  and  receptnculum  ch\  li 
could  not  be  found.  The  left  innominate  vein  was  small  but  patent 
except  quitrt  at  its  commencement  where  it  was  m-duded  b\  contrac- 
tion. The  left  subclavian  and  internal  jugular  veins  were  both  oc- 
cluded f<^r  the  last  two  inches  and  mevfl  fibrous  bands  had  for  this 
length  replaceil  them.  The  azygos  and  intercostal  veins  were  much 
diatentled.     The  veins  on  the  right  side  of  the  neck  were  normal. 

Here  then  we  have  both  abdominal  and  pleural  chylous  effusions 
and  in  this,  as  iu  the  following  case,  the  cause  was  probably  blocking 
of  the  venous  outlet. 

Renvers  records  {Jhrliner  lilniachf  Wo<:hensr  ft  fifty  XXVU.,  p. 
320)  chylous  ascites  couple<l  with  ventms  engorgement  of  the  upper 
half  of  the  trunk.  In  the  left  supraclavicular  foss^i  was  a  tumor  the 
size  of  a  pigeon's  egg.  At  the  autopsy  the  ab<lomen  was  foun<l  to 
contain  chylous  etlusion,  and  the  thoracic  duct  was  serpiginous, 
thickened,  and  <lilated,  especially  above,  just  below  the  obstruction. 
There  was  extensive  thrombosis  of  the  left  innominate  vein;  the  left 
subclavian  vein  at  its  termination  was  quite  obliterated,  and  on  being 
tniccd  a  little  wiiy  back  was  found  to  lie  dilated  into  n  cyst  the  size 
of  a  pigciiu's  egg,  which  during  life  had  been  felt  as  a  tumor  above 
tlie  clavicle.  There  was  a  history  iu  this  case  of  recent  attacks  of 
ery8ii>ehis  prior  to  the  fatal  illness,  which  may  have  explained  the 
thrombosis  of  the  neck  vessels. 

This  case  is  also  of  interest  in  relation  to  the  view  held  by  some 
AuthoritioM,  l^nna  among  others,  that  bloi-kjigo  of  lymphatic  trunks 
doea  not  alone  suffice  to  produce  lymph  varix,  but  tliat  a  concurrent 
venous  obstruction  is  also  needed. 

The  association  of  thromlwisis  of  the  vessels  <»f  the  neck  with  chy- 
lous ascites  is  further  illustrat^'d  in  a  communication  by  Ormert>d 
(Transactions  of  the  T'rtthological  Society,  XIX.,  p.  l!)9).  The  left 
subclavian  vein  and  its  tributjiries  were  found  thrombosed,  and  chy- 
lous ascites  was  demonstrate<l  both  by  paracentesis  and  at  the  anti>piir. 

We  will  now  piiss  to  tw<i  cjises  illustrative  of  lymph  varix  on  the 
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surface  of  the  body  with  diHchur^e  of  lymph  or  chyle  (external  lym* 
phorrhGBa).  In  the  first  cane  obstruction  of  the  thoracic  duct  wu 
demonstrated  post  mortem,  and  the  second  was  oDsociated  with 
chyluria,  although  later  nothing  abnormal  was  found  in  the  larger 
lymphatic  trunks. 

The  former  is  recorded  by  Bryk  and  quote<l  by  Unna  (" 
pathologic  der  Hautkraukheiten"). 

The  patient,  who  was  a  man,  aged  twenty-six,  showed  a  diffaseJ 
and  almost  universal  lympii  varix  with  lymphorrhoea;  his  iilness  had 
commenced  at  the  age  of  fifteen  and  had  progressed  steadily  since; 
the  lugs  were  swollen  as  far  as  the  knees,  on  the  feet  were  ntuneroiis 
vesicles  which  to  some  extent  had  become  confluent  and  which  di*- 
chHrgP4l  lymj^li  in  Hbiiiidiince.  The  tvdoma  of  the  feet  was  hard  and 
elepliautiasir,  the  inguinal  glands  were  enlarged  and  stcxjd  out  as  tu- 
mors. On  both  hands  were  papules  and  vesicles,  the  lymph  glands  <»f 
both  arms  were  enlarged,  and  the  left  upi>er  extremity  was  oedematouft. 

At  the  post-mortem  a  glandular  tumor,  the  size  of  a  goose's  egg 
and  compressing  the  thoracic  duct,  was  found  in  the  posterior  median- 
tinum.  The  diameter  of  the  duct  at  the  point  of  compreAsion  had 
been  reduced  t(j  2  mm.,  /lud  from  here  downwarils  towards  the  inguiiml 
region  were  to  be  seen  couvohitions  of  dilated  lymphatics  txnd  eulaiiged 
lymph  glauds.  There  wasa  right  pleural  eflfuHiou  and  tlio  suiiplennil 
lymphatics  on  the  same  side  were  dilated.  The  lymi>h  vessels  ol  the 
feet  were  dilated  and  varicose,  with  cyst-like  dilatations  which  w**re 
partly  thrombosed.  The  same  condition  was  found  in  the  left  arm. 
The  vesicles  on  the  surface  were  shown  to  l>e  connected  with  the 
lymphangiomatous  network  beneath  and  they  showed  moreover  the 
typical  endothelium  of  lyin]diatic  vessels — in  short  they  were  super- 
ficial cystic  dilaliilious  of  the  latter.  All  these  dilated  lymphatics  of 
the  periphery  cnuld  be  easily  injected  frf)iu  the  central  hniphati<'s 
below  the  obstnictitm. 

The  second  case  is  related  by  Sir  W.  Roberts  (**  Urinary  aud 
Renal  DiscJises,"  p.  'All).  Onadinission  to  the  hospitjil  the  patient'ji 
alxlomen  was  seen  to  l^e  studded  with  vesicles  of  milky  contents. 
The  integument  in  the  neighborliood  of  the  vesicles  was  dnll  retl, 
thickened,  and  tumid.  From  time  to  time  one  or  two  Vfsick**  dia- 
charged  a  lymphohs  or  milky  fluid,  the  amount  varying  from  a  f< 
ounces  to  several  pints  in  twentj  -four  hours.  Sometimes  the  voaic 
would  be  flaccid  aud  at  other  times  distended;  sometimes  tiiey  would 
be  pale  and  at  other  times  milky.  Milkiuess  and  fulnesa  went  with 
improved  health  and  recent  ingestion  of  f<xKl,  while  i>alenegsaml  flac- 
cidity  followed  fasting,  loss  of  appetite,  feverishness,  etc. ;  at  nj-.t 
one  time  the  vesicles  all  presenteil  a  uniform  appe^iranco.  The  lluld 
discharged  from  the  vesicles  had  the  usiml  characters  of  1\  raph  aiul 
chyle.  Twice  during  tlie  illness  chyluria  was  observed.  The  patieut 
dietl  of  intercurrent  phthisis.  Some  time  Iwfore  death  the  discharge 
had  ceased  and  the  eruption  had  faded.  Post  mortem  an  examina- 
tion of  the  affected  abdominal  parietes  showed  the  skin  and  snlxm- 
taueons  tissues  to  be  thickened,  in  some  places  to  the  extent  of 
an  inch.     These  tissues  were  permeated  with  a  network  of  ch&nnck 
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varying  in  diameter  from  a  hair  to  a  crow  (juill  and  freely  communi- 
cating cue  with  the  other.  These  latter  were  clearly  dilated  lym- 
pbaticH  and  the  vesicles  commanicated  with  them.  There  waa 
increase  of  the  connective  tisane  between  the  dilated  ressela ;  in  short, 
the  aVxlominal  wall  was  the  seat  of  a  lymphangioma. 


An  interesting  observation  in  comparative  pathology  may  fittingly 
be  mentioned  here.  Virchow  (Archive  Vii.,  p.  130)  demonstrated  in 
a  calf  a  considerable  dilatation  of  the  lymph  tracts,  associated  with 
occlnsion  of  the  thoracic  dnct,  resulting  from  thrombosis  of  the  left 
jugular  iiein. 

Leaving  now  these  morbid  changes  found  in  association  with 
chylous  and  lymjjhous  effusions,  wo  may  turn  for  a  brief  space  to 
experimental  i)athology.  Ligature  of  the  thoracic  duct  in  animals 
has  been  shown  to  \hi  followed  by  lymph  varices  and  est'd)lishment 
of  an  anastomotic  circulation,  or  by  rupture.  Thus  Sir  Astley 
Cooj>er  (**  Medical  Records  and  Kesearches")  tied  the  thoracic  duct 
in  dogs.  In  every  instance  but  one  the  animals  died  promptly,  ami 
mpture  of  the  receptjiculum  chyli  was  found.  In  the  dog  which 
survived,  there  was  an  efficient  anastomosis  with  the  trilmtaries  of 
right  lymphatic  duct.  Gradual  compression  of  tlie  thoracic  duct 
would  tend  to  the  formatit)n  of  varix,  whereas  sudden  occlusion  would 
be  mure  likely  to  produce  rupture.  Sir  Astley  Cooper  foimd  that 
pressure  on  tlie  thoracic  duct  for  only  a  few  minutes  during  digestion 
oaosed  the  receptaculum  to  rupture. 

Dupuytren  and  others  have  shown  that  exiierimental  ligation  is 
gradually  followed  by  the  establishment  of  a  collateral  circulation. 

An  interesting  experiment  performed  and  recorded  by  AVegner 
(Arrhiv  fXir  klinutclte  Chirunjie  [Langenbeck],  XX.)  shows  the  effect 
on  the  lymphatics  of  increasing  their  internal  pressure.  He  kept 
the  alKlomiual  cavity  <»f  n  rabbit  filled  with  air  under  pre.ssure  for 
•overal  weeks;  the  air  entered  the  lymph  vessels  through  tliestomuta 
and  f*»uud  its  way  between  the  layers  of  the  omentum  and  those  of 
the  meso-rectum.  Under  this  pressure  the  lymphatics  became  enor- 
mously dilated,  less  so  at  the  valves  than  ))etween  them,  so  that  the 
vessels  formed  a  series  of  cysts  which  resembled  the  beads  of  a 
rosary.  If  the  pressure  was  made  to  persist  the  air  cysts  continued 
to  grow  and  formed  large  tumors.  Wegner  figures  such  a  formation 
— the  size  of  a  child's  fist  growing  up  from  the  pelvis  into  the 
abdomen  of  a  rabbit  (Fig.  42) ;  it  consists  of  numerous  vesi- 
cles closely  bunched  together  like  grapes,  and  varying  in  size,  the 
larger  ones  resulting  from  the  confluence  of  two  or  more  of  the 
smaller.     For  the  most  pJirt  th«  vchicU's  comuiuuit*aU'd  with   one 

iier  and  all  had  the  characters  of  lymphatic  vessels,  tlieir  inter- 
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nal  surfaces  showing  the  typical  endotheliuni  when  Btained  with 
nitrate  of  silvetr.  Werner  regHnla  such  an  artificially  prodooed 
tumor  as  a  true  lymphanKioiua  nncl  holds  that  growths  aixoilax  io 
their  fnrin  and  mode  of  production  are  found  in  man.  In  this  cod- 
nection  the  above  experiment  is  of  importance  as  showing  tliai  l^nopli 

varix  and  lymphangiotu 
can  l»e  protluwHl  by  in- 
creoAO  of  prf^nHure  within 
the  lymph  veac 

In  the  face  of 
foregoin^c  cnusideraU< 
1>oth  clinical  and 
logical,  the  conclu^itm  tt 
on  tlie  whole  irr»wistibfc 
that  a  cAUAal  relationship 
exists  betM'oen  tLonnc 
duct-obfitruftion  and  chy- 
lous effusioaa,  and  thAfc 
the  sci]uence  of  evaafe*  b 
obstructionnl  lymph  ste- 
sis,  dilatation,  lymph  ta- 
rices  or  lyinphan^omata 
local  thinning  of  the  w&Lk 
of  the  latter,  and  eecaiw 
of  chyle  either  by  maaob 
of  transudution  or  %-i«ibU 
BhIuIu,  the  chyle  deviat- 
ing through  unusual  chan- 
nels on  itti  way  to  the 
blood  stream  by  mean» 
of  newly  establiahml  ai>- 
astnmoses. 

Siimetiuieii  the  vari- 
cose lymph  chann^lg  uv 
widely  sc^ittenxl.  while  at 
other  times  they  are  aggregated  into  tumors  which  may  slmw  nimpli* 
dilated  lymph  vessels  or  definite  cavernous  spaces,  or  both  cooditiow 
combined.  Further  information  on  the  minute  stmcturo  of  Umm 
lymphangiomata  is  needed. 

The  fa<4;  that  the  chylous  oifusions  may  alternate  and  even  ounear 
in  the  same  individual  points  to  closely  related  or  idoutical  caofii- 
tiou.  Thus  cases  are  on  record  of  chylous  ascites  concurring  wiib 
ohylothorax,  and  of  chylous  effusions  from  the  skin  altematiDg  or 
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concurring  with  cbyluria  and  chylous  ascites.  The  vesicles  on  the 
Hkiu  from  wlii(rh  chyle  or  lymph  are  discharged  are  recognized  to 
be  but  the  boundaries  of  more  deeply  seated  lympbangiomata;  where 
there  are  several  of  thene  vesicles,  a  few  of  them  discharge  at  a  time, 
then  perhaps  become  sealed  np,  and  after  an  intermission  which  may 
be  short  or  long,  othera  in  turn  open  the  way  for  escape  for  the 
chyle.  May  not  this  exteraal  lymphorrho&a  have  a  counterpart  on 
internal  mucous  surfaces? 

Further  evidence  of  the  close  alliance  of  tliese  effusions  may  be 
found  in  their  common  etiological  relationship  to  filariasis,  or  the 
presence  of  filariff"  in  the  blood.  All  of  them  can  be  produced  by 
filari<Jt',  whether  very  fre^iuently  as  in  the  case  of  chyluria,  or  in- 
frequently as  in  tlie  case  of  chylous  ascites.  Of  the  existence  of 
lymph  varices  and  lymphangiomata  situated  internally,  the  chief,  if 
not  only,  clinieiil  evidence  is  afforded  by  chylous  or  lymphous  effu- 
sions. And  as  escape  of  lymph  is  not  a  necessary  consequence  of 
their  existence,  they  may  probably  be  present  for  a  long  time,  or  even 
always,  quite  unbeknown  to  their  ijossessors.  In  support  of  this  is 
the  well-known  fact  that  the  blood  may  he  infested  with  filaria?  with- 
out inconvenience  or  impairment  of  health. 

We  will  now  consider  the  second  group  of  cousequencee  which 
may  follow  obstruction  of  the  thoracic  duct  or  its  venous  outlet. 
Instea<l  of  the  increased  i>reBsure  on  the  distal  side  of  the  obstruc- 
tion leading  to  dilatation  of  lymph  channels  and  lymph  varix,  the 
thoracic  duct  itself  gives  way  under  the  strain  and  perforates.  It 
will  be  at  once  seen  that  this  is  a  much  more  grave  condition  than 
the  formation  of  lymph  varices,  for  while  in  the  latter  case  collateral 
circulation  is  established  and  some  chyle  reaches  the  blood  stream, 
in  the  present  case  the  line  of  Iwist  resistance  is  of  necessity  towards 
the  perforation,  all  or  most  of  the  chyle  escapes,  and  the  botly  is 
deprived  of  an  important  part  of  its  nourishment.  The  effusion 
further  collects  much  more  rapidly  and  may  set  up  severe  pressure 
symptoms.  The  effusions  which  are  caused  by  rupture  of  the  tho- 
racic duct  are  limited  to  the  neighborh(M)d  of  that  vessel  and  there- 
fore must  take  place  into  either  the  peritoneal  or  the  pleural  cavities. 
A  case  of  chylous  ascites  recorded  by  Whitia  (Ih-iiM  Mciilf-at  Jour- 
tmly  1885, 1.,  p.  1,089)  illustrates  tliis  condition  to  perfection,  both  in 

clinical  and  pathological  aspects. 

The  patient  was  a  lx\v,  aged  I'i,  whose  father  had  died  of 
phthisis.  His  illness  began  somewhat  suddenly  with  rigor  and  pain 
in  the  left  side.  A  fortnight  later  swelling  of  the  abdomen  was 
nmrked,  tho\igh  there  was  no  (edemji  elsewhere  and  there  were  also 
anorexia  and  thirst,  but  no  pain.  Tlie  ascites  went  on  increasing 
anil  doubtful  signs  of  tul)crcloaii}>oared  i'l  the  chest.  The  first  paro- 
VoL.  IV. —43 
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oentesis  was  i>erformod  and  the  fluid  was  found  to  so  resemhle  milk 
as  to  be  niistakeu  for  it,  uuless  olosely  exnraiued.  Tlie  reliM  irm 
only  temporary,  the  abdomen  rapidly  refilled  and  the  {mrac^eut^is 
was   repeated    witli    the   same    results.     After    this,    tapi    •  - 

ceeded  each  other  at  short  iutervals.     The  fluid  was  inv» - 
Professor  Hay  nud  declared  to  he  tnie  chyle;  the  totiil  f 

fluid  thus  removed  was  enormous,  amounting  to  tift^'en  g;ii  ■  .;- 

lish)    in  sixty-ei^ht  days,    nr   an   avcmf^  d 
thirty-five  fluidounces  per  diem. 

The  patient  during  this  time  progressiTek 
lust  flesh  and  Htrent;tli,  the  signs  of  tul>ernilo- 
sis  l^ecame  more  apparent  and  more  genenl, 
those  of  meningitis  marking  the  fmal  stAflpr. 
The  post-mortem  examiujition  showed  the  peri- 
toneum to  be  thickly  studded  with  niilinrt 
tubercles,  and  the  condition  was  e«j>eciallT 
marked  over  the  mesentery.  The  lungs  wrrv 
afl'ected  with  miliary  tuberculosis  and  the 
pleural  space  was  obliterated. 


1 


A  special  dissection  of  this  thoracic  dadi 
was  made  by  Professor  Redft^m  and  biA  de- 
scription will  be  closely  foll<»wetl. 

The  lowei'  third  of  the  dact  was  conmd«r- 
ably  dilated  and  the  walls  were  of  * '  ii«| 

thickness.     Upon   its    internal    sxit  —m 

minute  elevations,  which  micjosooiiicjil  ox*m- 
ination  showed  to  be  miliary  tubercles.  At 
the  lower  end  of  this  segment,  and  at  the  ooro- 
raencement  of  the  duct,  was  a  |>erforation,  with 
rounded  margins,  which  admitted  a  No.  2  cft- 
thetor  (Fig.  43). 

The  viiiWr  third  in  its  lowest  part  cool 
a  plug  of  fibrin,  its  lumen  was  equal  to 
diameter  of  a  fine  knitting  needle,  and  uiinota 
tubercles  were  found  on  the  internal  sui 
The  ujiper  part  of  this  segment  was  quJic> 
penions,  and  when  sections  were  exai 
under  the  microscope  by  Dr.  Magnire  Uia 
mains  of  a  lumen  were  seen,  surrounded  by 
thickened  fibrous  walls  in  which  minate  tuber- 
cles could  be  made  out. 

The  vpjH^  ihii'd  was  more  or  less  impervion 
except  at  the  extreme  upper  end  which  WM 
quite  normal. 


The  cause  of  tlie  chylous  effusion  in  this  caeeim  clearly  nliltt- 
eration  of  the  thoracic  duct  followed  by  increased  preSBore,  and  dila- 
tation and  rupture  on  the  distal  side. 

It  ia  quite  possible  that  some  loc-al  weakening  of  the  wall  by 
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tuberculftr  deposit  helped  to  detemnne  ruptare  ^  the  duct  as  a  cun- 
Bequence,  rather  than  perix>hera]  lymph  varix. 

Another  case  in  which  tlie  consequences  were  the  same  though 
the  cause  was  different  is  recorded  by  Cay  ley  (Transactions  of  the 
^tlftthulogical  Society,  Loudon,  XVII.,  p.  Ifi3).  A  lad,  aged  nine- 
feen,  was  uduiittod  for  nUlominal  pain  and  tenderness  of  recent  and 
acute  onset;  the  following  day  vomiting  set  in,  the  patient  l>eramo 
collapsed  and  rapidly  sank.  At  the  autopsy  the  abdominal  cavity 
was  seen  to  contain  a  yellow  fluid.  In  front  of  the  spine  the  pen- 
toneuiu  was  pushed  fonvard  by  a  milky  effusion,  which  extended 
downwardn  behind  the  serous  membrane  as  far  as  the  brim  of  the 
pelvis.  The  greater  part  of  the  thoracic  duct  was  dilated  to  the 
size  of  a  little  liuger  and  c<jutaiue<l  a  milky  fluid  resembling  that 
behind  the  peritoneum.  The  receptaculuui  chyli  was  much  dilate<l 
and  ou  its  anterior  surface  there  was  a  definite  rujiture.  Near 
its  junction  with  the  subclaviuu  aud  jugular  veius  the  thoracic  duct 
became  narrowed  and  its  coats  were  thickened,  and  this  part  of  its 
lanien  was  corajiletely  occluded  by  a  firm  yelU»w  clot.  At  the  mouth 
of  the  duct  was  a  granular  vegetation  almost  completely  blocking  the 
outlet.  The  obstruction  of  the  outlet  by  the  vegetation  was  prob- 
ably of  some  standing  and  had  caused  the  dilatation  on  the  distal 
aide,  while  the  clot  was  of  recent  and  sudden  formation  and  was 
responsible  for  the  ruptur**.  It  is  difficult  to  explain  why  such  severe 
peritoneal  trouble  should  have  so  rapidly  followed  the  ruptiu'e,  for, 
judging  from  other  cases  of  chylous  ascites,  the  peritoneum  tolerates 
well  c<mtact  with  chyle. 

The  cases  of  thoracic-duct  obstruction  followed  by  rupture  of  the 
main  trunk  on  the  distill  side  of  tlie  obstacle  are  very  few,  and  though 
theoretically  possible  no  case  of  chylothorax  has  been  recorded  as 
due  to  this  cause. 

Causes  of  ol)struction  of  the  thoracic  duct  may  be  claasified  as 
follows : 

(1)  Pressure  fi-om  without. 

(2)  luflammatiou,  infiltration,  or  thickening  of  the  walls. 

(3)  Blocking  of  the  lumen  by 
_^  (a)  Thmmbi; 

^P  (6)  Morbid  growth ; 

(c)  Parasites  and  foreign  Ixxlies. 

(4)  Filaria  sanguinis  bominis  noclunia. 
{5}  Blocking  of  the  venous  outlet. 

(6)  Congenital  absence  or  steuosis. 

In  pressure  from  without,  tumors  would  be  the  agents  and  in  a 
few  iustauoes  have  l>ecn  o(»serye4l.  In  the  c^aeof  universal  lymphan- 
giectasis  witli  lym]>hon'ha'a  iiuoted  by  Unna  (p.  *^\  the  cause  of 
the  steuosis  was  a  ghiuduLir  tumor. 

In  another  cjkso  pressure  of  carcinomatous  glands  on  the  lower  |»art 
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of  the  thoracic  duct  oontribnted  to  the  produotion  of  chyloas  ascites 
(Weiss,  CmtralblaUfiir  itmere  Medicin,  1894),  and  enlarged  bronchial 
glands  were  the  cause  in  a  boy  in  whom  oh/lons  ascites  followed 
cronpons  pneomonia  (Van  Swieten,  "  Comment. , "  IV. ,  p.  189) .  Under 
heading  (2)  of  the  classified  causes  would  be  included  cicatricial  con- 
traction following  injury  or  inflammation,  and  thickening  from  taber- 
cnlosis.  The  latter  was  the  cause  of  occlusion  in  Whitla's  case 
already  quoted. 

Thrombosis  of  the  duct  may  follow  injury  or  result  from  inflam- 
mation or  other  disease  of  the  wall  as  in  the  case  of  veins.  On  three 
occasions.  Stilling  observed  local  dexiosit  of  tubercles  in  the  duct 
with  associated  thrombi  {Archiv /Or  pathologiache  Anaiomie^  Yizchow, 
1882,  Vol.  LXXXYm.,  p.  111).  Thrombosis  is  the  natural  result 
of  the  stasis  produced  by  occlusion  of  the  left  innominate  or  the  ter- 
minal portions  of  the  left  jugular  and  subclavian  veins,  and  is  well 
illustrated  by  the  cases  of  Martin  and  Ormerod. 

The  obstruction  of  the  thoracic  duct  by  the  parent  worm  filaria 
sanguinis  hominis  noctuma  is  placed  under  a  separate  heading, 
partly  because  of  its  great  importance  as  a  cause  and  partly  because 
it  is  not  quite  dear  how  far  it  effects  obstmotion  by  blocking  the 
lumen  and  how  far  by  setting  up  inflammatory  changes  in  and  around 
the' wall  of  the  duct. 

Of  chylous  effusions  all  may  be  associated  with  the  presence  of 
embryo  filariae  in  the  blood  and  lymph,  it  may  be  almost  invari&bly 
as  in  the  case  of  chyluria,  it  may  be  frequently  as  in  the  case  of 
chylous  skin  discharges,  or  infrequently  as  in  chylous  ascites.  Lia- 
bility to  lymphatic  diseases  such  as  chyluria  is  met  with  especially 
in  those  tropical  and  subtropical  districts  where  filarial  infestation  is 
rife,  the  two  conditions  are  in  short  co-endemic.  Taking  chyluria  as 
an  example  of  the  rest,  we  have  already  seen  that  the  presence  of 
chyle  in  the  urine  forces  us  to  the  conclusion  that  the  thoracic  duct  is 
obstructed,  that  the  chyle,  unable  to  drain  into  the  venous  system  by 
the  usual  channels,  regurgitates  along  the  visceral  lymphatics  and 
reaches  the  blood  by  a  new  and  devious  route ;  that  the  raised  intra- 
lymphatic  pressure  and  regurgitation  produce  a  lymph  varix,  and 
that  leakage  from  this  produces  chylous  effusion.  Is  there  anything 
then  to  connect  causally  the  filarieB  with  thoracic-duct  obstruction? 
The  presence  of  innumerable  embryos  of  filaria  noctuma  in  the  urine 
and  lymph  would  point  to  a  parent  filaria  being  situated  in  the 
lymphatic  system  somewhere  higher  up  the  lymph  stream.  Two 
post-mortems  on  chyluria  cases,  those  of  Drs.  Mackenzie  and  Cur- 
now,  have  shown  the  thoracic  duct  to  be  obstructed,  and  although  no 
traces  of  the  parent  worms  were  found  at  the  obstructions,  there  were 
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mroumstaucea  iu  each  uf  the  eases  whioh  might  properly  ex]>hiin  their 
absence;  aud  further,  although  absent  in  these,  the  parent  worms 
have  been  discovered  in  uther  lymplmtio  varices. 

To  meet  the  objectiou  that  the  ^arial  embryos  mi^ht  pass  into 
the  lymphatics  from  the  blood-vessels,  Dr.  Mausou  has  pointed  out 
that  the  structure  of  the  embryos  ill  atiapts  them  tt>  migrate  through 
vessel  walls,  and  further  he  has  shown  that  sometimes  ova  w  hich  have 
not  yet  developed  into  free  embryos  and  which  are  incapable  of  any 
active  movemeuts  are  found  iu  the  lymphatic  vessels,  Vte  may  con- 
clude then  that  the  pareut  tilaria  uocturua  can  l>ecome  located  in  the 
thoracic  duct,  that  when  there  it  sets  up  o1)stniction,  and  that  varix 
with  or  without  effusinu  follows.  The  fuscinatiug  subject  of  filarial 
parasites  aud  their  deHliu)j;u  with  man  does  uot  fall  within  the  scope 
of  this  contribution  and  is  fully  treatotl  elsewhere  in  this  work.  It 
is  verily  a  fairy  tale  of  science,  which  various  workers  and  especiaUy 
Mansou  have  step  by  stt*p  unfolded  to  us. 

Congenital  stenosis  of  the  thoracic  duct  is  mentioned  by  one  or 
more  authorities  as  a  cause  of  lymph  stasis,  but  a  careful  search  has 
not  revealed  any  undoubted  example  of  this  condition. 

ijkyiomi  Effttmou  and  Heart  Distane. — There  is  a  body  of  evidence 
connecting  some  chylous  effusions  with  vulvidar  disease  of  the  heart 
Under  uorauil  conditions  of  the  circulation  the  outiiow  from  the  tho- 
racic duct  is  much  aided  uot  ouly  by  the  low  pressure  subsisting  in  the 
large  veins,  but  also,  on  a  well-known  mechanical  i)rinciple,  by  the 
tiow  of  venous  blood  heartwards  past  the  duct  outlet.  It  must  follow 
then  in  cases  of  morbus  cordis,  where  there  is  much  back  pressure  and 
the  largo  veins  are  over-distended,  that  the  outflow  of  lymph  from  the 
thoracic  duct  is  imi>eded  and  the  lymphatic  pressure  raised ;  and  there 
is  no  doubt  that  the  ills  resulting  from  dilated  heart  are  due  not  only 
to  engoi^gement  of  the  veins  but  largely  if  not  e(]ually  to  obstructed 
circulation  iu  the  lymphatics. 

It  is  uot  uureasouable  to  suppose  then  that  in  rare  instances  the 
back  pressure  in  the  thoracic  duct  may  from  this  cause  Ik*  of  such  a 
degree  as  to  produce  thromliosis  and,  following  this,  lymi)h  varix  and 
effusion. 

OpjK)lzer  (AU^jemeine  Wiener  medlziuische  Zeitung,  1861,  p,  149)  as 
far  back  as  1801  described  a  post-mortem  on  a  case  of  morbus  cor- 
dis, complicated  with  chylous  ascites,  in  which  the  termination  of 
the  thoracic  duct  was  blocked  by  a  pale  red  thrombus  aud  tlie  duct 
below  the  obstruction  was  thickened  and  dilated.  Incompetence  of 
the  mitral  aud  tricuspid  valves  was  also  demonstrated. 

Rokitausky  ("Lehrbuch  der  patholugiseheuAuatomie,"  3d  edition, 
1865,  Vol.  II.,  p.  388;  gives  a  very  full  accouutof  chylous  ascites  aud 
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chylotliorax  complicatiu^  dilated  heart  from  mitral  diseaHe  in  n  womwi 
aged  sixt.v-two.     At  the  autopsy,  there   were  chvlous  er'  u 

both  pleural  cavities  with  dilatation  of  the  Bubpleural  1.'-  •  . 
and  there  was  also  extensive  chylous  eflfusiou  in  the  alHlomeD.  Ilie 
efferent  lympbatiea  from  the  small  intestine  were  for  the  roost  (i&rt 
dihited,  varicose,  and  tilled  with  a  creamy  substance.  The  nxvp. 
taculum  chyli  was  dilated  and  its  walls  thickened,  the  thoracic  duct 
was  in  some  places  dilated  and  tilled  with  a  creamy  matttrial  similhr 
to  that  found  iu  the  intestinal  lymjthatics,  and  in  other  plaeea  was 
quite  obliterated  by  fibrous  contractions. 

The  following  case  will  be  of  interest  as  illustrating  the  Bume  cod* 
dition  of  lymph  varix  associated  with  a  congenital  heart  let^ion.  It 
is  recorded  by  Cholmeley  (Transactions  of  the  Clinical  Society,  Lon- 
don, 1869,  n.,  p.  116). 

A  child  h}id  the  usual  signs  and  syruptoms  of  a  congeuitat  hc«Tt 
lesion.  At  tlie  age  of  six,  when  these  signs  were  still  present,  an  ^k- 
phantiasic  swelling  of  tlie  right  leg  and  ankle  appeared  and,  spread- 
ing very  slowly,  had  after  a  further  lapse  of  about  three  years  in- 
volved the  whole  of  the  riglit  lower  extremity.  From  ]>aj>atej)  which 
formed  iu  the  neighborhood  of  the  ankle  a  milky  alkaline  fluid  exuded. 

Another  though  different  example  is  worthy  of  mention.  Pettets 
(Prnger  I'it^rfeijohrsrhnff,  Vol.  LXXII.,  1801)  relates  the  case  of» 
woman  with  marked  mitral  stenosis,  who  was  foxmd  to  have  a  tumor, 
the  si/e  of  a  small  apple,  resembling  a  hernia  and  occunying  the  left 
inguinal  ring.  Postmortem,  the  tumor  was  found  to  be  a  lymph- 
angioma wlitch  wivs  so  distended  with  lymph  that,  on  pricking  it,  x 
jet  of  fluid  spurted  forth.  Numerous  other  dilatations  of  lymph 
tracts  were  found.  Those  pxamj)le8  serve  tc»  illustmte  the  interesting 
association  between  morbus  c^Drdis  and  lymph  stasis.* 

Symjtoms. 

These  may  be  quite  abseut.  Internal  lymph  varices  and  lymph- 
angiomata  manift^st  thcmselvea  clinically  only  when  leakage  occurs 
by  transudation  or  fistulie,  and  then  the  symyttoms  are  thoee  oaoMd 
by  the  particular  variety  of  effusion  set  up,  and  will  be  oonaidered 
under  their  respective  headings. 

In  the  BritiJih  Medicftl  Journal^  1890,  I.,  p.  421,  is  a  report  of  the 
ease  of  a  man  who  fell  ten  feet  from  a  scaffold  on  to  aomesionea.  One 
specimen  of  typically  chylous  urine  was  passed  two  or  three  hours 
after  the  accident,  but  the  next  day  the  urine  was  normal.  This 
if  not  isolated  instance  of  traumatic  chyluria  can  l>e  explained  on 
assumption  that  the  patient  ah-eady  had  a  lymph  varix  and  that  tho 
accident  caused  a  temporary  escape  of  chyle. 

External   varices  aud  lymphangiomata  resulting  from  IborAcic- 

*  Vide  u  pap«r  by  Busey  (Americaxt  Jourasl  of  Ihe  iMedical  Scieoccib  »&.  p.  HI)- 
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dact  obfitructaou,  besides  bemg  visible  and  exuding  chyle,  are  liable 
to  inflftinmation  from  iujory,  irritation,  or  pressure. 

TitEATMENT. 

The  prognosis  and  treatmaU  of  obstruction  of  the  thoracic  duct  will 
neoessarily  vary  according  to  the  nature  of  the  clinical  manifestations. 


Chylotis  Ascites. 
Etiology  and  Pathology. 

The  causes  of  chylous  ascites  may  be  arranged  as  follows : 

(1)  Obstruction  of  the  thoracic  duct  or  its  venous  outlet  followed 
by  rupture  or  by  varix  and  leakage. 

(2)  Back  pressure  from  the  large  veins. 

(3)  Traumatism  followed  by  rupture  or  thrombosis  of  the  tho- 
racic duct 

(4)  Affections  of  the  efferent  lymph  vessels  from  the  small  intes- 
tine or  of  their  glands,  acting  in  one  or  more  of  the  following  ways: 

(a)  Pressure  on  the  vessels  by  menus  of  multiple  notlales,  e.g., 
of  carcinoma  or  tubercle,  or  by  a  thickening  of  the  mesentery  due  to 
chronic  peritonitis; 

(b)  Blocking  of  the  lumen  of  the  vessels  by  morbid  growths ; 

(c)  Disease  {e.g,,  c4ircinoma)  of  all  or  most  of  the  glands  of  the 
mesentery,  causing  obstinction  and  back  pressure  in  the  lacteal 
rsdicles ; 

(t/)  Disease  of  tlie  walls  of  the  lacteal  vessels  {cg-t  infiltrab'on 
with  tubercle  or  malignant  growth)  producing  degeneration  and  thin- 
ning and  escApe  of  chyle  either  by  trjiusndation  or  mi»ture. 

Any  extensive  obstruction  of  the  eflferent  intestinal  lymph  vessels 
will  cause  a  rise  of  pressure  in  the  chyle  vessels  and  nidiclea  and  a 
tendency  to  leakage.  Of  the  above  groups,  the  first  two  have  already 
been  discussed. 

Traumatism  of  the  tJioracic  duct  as  a  cause  of  ascites  is  illustrated 
bv  a  case  reported  by  Quincke  (Arckiv  /Tw  Jdiniache  Medicin,  XVI., 
p.  121). 

A  man  with  an  alcoholic  history  was,  while  lying  on  his  side, 
TOD  over  by  a  cart.  A  week  after  the  accident,  the  paHent  <'ame 
under  treatment  for  what  turned  out  to  be  right  chylopneumothorax. 
The  chest  was  aspirated  and  1.800  c.c.  of  bl<.»od-staiued  and  typically 
chylous  fluid  were  (jbtained.  Temporary  relief  followed,  but  exten- 
BiTe  subcutaneous  chylous  cedema,  commencing  at  the  point  of  puno* 
ture,  appeannl  and  a  little  later  the  signs  of  fluid  in  the  pleura  re- 
turned. A  second  paracentesis  was  j)erformed  and  over  three  litres 
of  milky  tluid  were  obtained,  but  notwithstanding  temporary  relief  the 
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patieDt  sank.  Poet  mortem  the  thoracic  duct  was  found  fillwl  vritli 
coagulated  blood  throughout.  There  was  an  effusion  o(  cbyle  into 
the  poritonoal  cavity.  The  right  pleura  contuimHl  7,0U)  c.c.  of  cL\* 
loua  effusion  and  there  was  a  simple  effusion  in  the  left  chest.  T^ 
lungs  were  healthy. 

As  showing  the  relation  l^etween  ascites  and  morbid  conditioui 
of  the  intestinal  lymph  vessels  another  case  recorded  by  QniDcitr 
may  be  related. 

The  i>atieut  was  a  woman,  aged  30.  who  gave  a  history  of 
(cdematouH  swell  ings  of  the  right  leg  and  lorearm  since  the 
of  15.  On  admission  there  were  hard  (ledema  of  the  logs,  arms,  and 
abdominal  wall  uud  considerable  ascites.  The  patient  was  wemk  and 
ill.  The  alnhimeii  was  tapped  and  ten  litres  of  chylous  fluid  were 
obtiiiued.  The  fluid  roaccumulate<l  rapidly  and  six  further  tappiogji 
succeeded  one  another  at  short  intervals.  The  patient's  conditiQiL 
did  not  improve  and  she  died  from  pxliuustion.  At  tho  autoj)«y 
thoracic  duct  was  found  to  be  normal.  There  was  much  chy 
efi'usion  in  the  abdomen.  The  chyle  vessels  of  the  small  int^sl 
were  dilated  and  injected  and  between  them  woro  patchy  extravi 
tiona  of  chyle;  the  vessels  were  iujecteil  as  far  as  the  attachment  of 
the  iutostiue  to  the  mesentery,  but  not  in  the  latter.  Here  Uie  stasift 
of  chyle  with  its  consequent  escape  was  thought  to  l>e  due  to  partial 
occlusion  of  the  vesHels  from  pressure  of  a  tbiokened  mesentery,  the 
result  of  chronic  i>eritonitis.  But  it  must  be  couf(*KHe<l  tliat  thtx  «ii' 
planation  leaves  out  of  account  the  long  standing  hard  fe«]emn  nf  tb» 
limbs  and  abdominal  wall  and  is  thus  hardly  couipreheuaive  enough 
to  be  satisfying.  ~ 


J.  Smith  (Transactions  of  the  Pathological  Society,  LuodoD, 
,  p.  100)  assigns  multiple  occlusion  of  intestinal  lymph  veemhi 
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from  old  chronic  peritonitis  as  the  cause  of  chylous  ascites  iu  a 
who  died  of  carcinoma. 

Strauss  gives  a  very  full  account  of  a  ease  in  which  the  cause 
canc-er  of  the  peritoneum  {Archives  de  PhymohjgiCt  TH.,  370). 

The  patient  was  admitteil  into  the  ho8pital  complaining  of  program 
sive  loss  of  fle^h  and  strength  and  of  dyspeptic  symptoms  which  had 
begun  four  months  previously.  On  admission  there  was  much  fluid 
in  the  alxlomen,  and  much  distress  result^^d  therefrom.  ParaDeutcwi^ 
was  j)erformed  and  six  litres  of  chylous  fluid  were  withdrawn.  Wliilr 
the  abdomen  was  lax,  several  hard  nodular  tumors  could  Ik*  detected. 
The  abdomen  rapidly  refilleil,  rendering  a  second  tapping  iKvrHssary, 
which  had  to  be  followt^l  by  a  third  live  days  later.  Dfath  tH'curred 
before  the  fluid  had  time  to  reaccumuhite,  Between  tht*  stn-ond 
and  third  tappings  the  patient  was  placed  on  a  s|>ecial  diet  of  butter 
and  milk,  with  the  result  that  the  latter  effusion  iu  com|)arisou  with 
the  former  coiitiiued  three  times  as  much  fat  and  also  conTftitnents 
which  pointed  to  tlie  presence  in  it  of  butter — **  la  butyrine  etait  troia 
fois  plus  forte  dans  la  liquide  de  la  demiere  ponction." 


CHYIX)US  ASCITKS. 
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At  the  autx)p8v  the  priiuary  Wiou  was  scirrhos  of  the  pylorus 
and  the  se<x)ndHry  earciuoHiH  uf  the  peritx>ufniiii.  The  mesentery  and 
retroperitoneal  ^lumls  were  hard  and  transformed  by  cjincer  growth. 
The  mesentery  was  thick  and  retracted,  and  alon(^  the  line  of  its 
attachment  to  the  small  iutestiue  was  a  series  of  cancer  nodules  which 
doubtless  obstructed  the  flow  of  chyle.  On  the  anterior  aspect  of 
the  mesentery  were  discovered  two  small  fistulous  openings  out  of 
which  chyle  could  be  pressed  and  which  without  doubt  existed  dur- 
ing life.  Beneath  the  serous  surface  of  the  small  intestine,  along 
its  whole  extent,  were  numerous  white  patches  of  extrava8at<?d  chyle, 
and  somewhat  similar  white  pat^-hes  were  to  he  seen  beneath  the 
mucous  sui'faee ;  this  condition  was  seen  only  in  the  small  intestine. 

In  this  case  the  chyle  escaped  in  greater  part  through  actual  fis- 
tulie  and  in  smaller  part  by  transudation  through  degenerate  walls; 
the  olwtruction  was  caused  jjartly  by  the  mesenteric  glands  and 
partly  by  pi*essure  on,  and  obliteration  of,  the  eflferent  chyle  vessels. 
Incidentally  such  a  ciise  shows  that  secretiou  from  the  intestine  into 
the  central  lacteals  of  the  villi  can  take  place  under  a  very  consider- 
able pressure  in  the  latter. 

Stmptoms. 

Tlie  symptoms  are  firstly  those  of  ordinary  asoites.  TNlien  there 
is  no  actual  (perforation  and  the  obstruction  is  not  severe,  the  fluid 
will  be  moderate  in  amount  and  will  accumulate  slowly.  Under  such 
circumstances  thei'e  would  be  little  specially  to  attract  the  attention. 
Where  an  aperture  exists,  and  especially  if  it  exist  in  a  large  tinink 
like  the  thoracic  duct  with  severe  obstruction  on  the  cardiac  side  of 
it,  tlie  amount  of  fluid  is  great  and  accumulates  rapidly.  In  such  a 
case  aummia,  loss  of  flesh  and  strength,  and  other  symptoms  pointing 
to  a  gravely  imi)aired  nutrition,  and  resulting  from  the  loss  to  the 
body  of  an  impoi-tant  nutritive  fluid,  appear  in  addition  to  those  of 
ascites.  Whitla's  case  quoted  above  illustrates  this  more  severe 
form.  In  addition  there  will  sometimes  be  the  symptoms  of  the 
primary  disease. 

DuoNosm. 

Unless  there  be  a  concuirent  chylous  effusion  elsewhere,  e.g.^ 
from  the  skin  or  in  the  urine,  no  diagnosis  l>etweeu  ordinary  and 
chylous  ascites  is  possible  until  the  fluid  has  been  withdrawn.  The 
symptoms  arising  from  the  causal  disease  nught  aid,  but  would  prob- 
ably more  f)ften  erabaiTnHH  tlie  investigator. 

True  chylous  effusion  has  to  be  distinguished  from  a  pseudo-chy- 
lous  or  chyliform  ascites  in  which  the  fat  h.is  In^eu  formed  in  the 

Ltuueai  cavity  by  the  f/itty  degenenition  of  cellolar  elements,  and 
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several  cases  placed  under  the  former  category  in  reality  belong  laa 
BargebuLr,  Busey,  and  others  have  shown)  to  the  latter. 

A  careful  examination  of  the  fluid,  and  the  amount  and  the  pecu- 
liar molecular  foiin  of  the  fats,  aided  if  necassary  by  the  results  of  ex- 
perimental feeding,  would  enable  a  diagnosis  to  be  made. 

PROGNOSia. 

This  is  of  necessity  grave,  on  account  of  the  condition  itself  and 
often  also  because  of  its  cause. 

Escape  of  chyle  through  a  definite  rupture,  unless  |)erhap8  the 
latter  be  traumatic,  is  more  grave  than  escape  by  multiple  leakages, 
and  the  larger  and  more  central  the  trunk  the  more  serious  the  pros- 
pect. The  most  hopeless  case  then  of  ascites  qua  ascites  would  seem 
to  be  one  where  tlio  thoracic  duct  is  obstructed  above  and  ruptured 
below,  for  not  only  is  the  e8cai>e  of  chyle  very  rapid  but,  owing  to 
the  fact  that  the  direction  of  back  pressure  is  toward  the  fistula,  no 
establishment  of  a  collateral  circulation  is  possible.  Thi>  forrnai 
of  an  effective  auBHtouiotic  circulation  is  a  favorable  circumstont 
for  the  raised  intralymphatic  pressure  is  released  and  the  cliyle  is 
saved  to  the  body.  If  the  oscaj»e  of  the  chyle  be  jieripheral,  the 
smaller  tlie  area  obstructed  the  less  serious  will  be  the  prognosis. 

Treathent. 

Of  this  little  can  be  said.  Best  is  frequently  a  necessity  from  tho 
patient's  condition,  and  ay>art  from  this  it  tends  to  diminish  the 
escape  of  chyle,  and  possibly  in  rare  cases  to  favor  healing  of  a  fis- 
tula if  such  exists. 

Tap[>iug  should  not  be  resorted  to   unless  ]>ressnre  sympt4 
render  it  necessary.     It  wonld  favor  rather  than  not  the  ^scafte 
ohyle  from  the  vessels.     Inunction  of  mercurial  ointment  ban 
suggested  by  Laucereanx.     For  the  rest,  the  treatment  is  (i&lliAdTe' 
and  directed  to  the  maintenance  of  tlie  patient's  strength. 

In  filarial  cases,  which  form  but  a  small  fraction  of  those  rocord«l, 
parasiticides  have  been  advocated,  but  they  would  be  useleas  if  noi, 
indeed,  harmful. 

Chylous  vomiting  and  chylous  diarrhoea  sometimes  complicate 
cases  of  chylous  ascites,  and  in  the  liglit  of  what  has  l>een  s<*t  fortJi 
above,  their  mode  of  production  is  easily  intelligible.  In  a  case 
recorded  by  Pelletier  (Jotirual  de  MMmne^  de  Chinirgie  H  de  PKat^ 
viaeie.  Vol.  LXIII.,  p.  490)  chylous  ascites,  chylotborax,  chyk>iu 
vomiting,  and  chylous  diiu'rhuBa  concurred  in  the  same  patieoi. 


CHYLOTHORAX— CHYLOCELE— OHTLUMA. 
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Chylothorax. 

Only  a  few  nndoubted  cases  of  tliia  very  rare  condiiioD  have  heeu 
recordetl.  The  modes  of  its  produetiou  resemble  those  of  chylous 
ascites,  excludiug  those  forms  of  the  latter  whose  cauues  He  within 
the  abdomen.  Thus  it  may  be  pnxluced  by  traumutiHin,  by  block- 
ing of  the  thoracic  duct  or  the  veins  iuto  which  the  latter  empties,  or 
by  back  pressure  from  the  large  veins. 

There  are  examplefl  of  each  of  these  modes  of  formation.  In  the 
CABe  recorded  by  Quincke  the  duct  was  niptured  by  the  passing  of 
a  wagon  over  the  thorax.  Martin  and  Ormerod  each  found  throm- 
bosis of  the  veins  on  the  left  side  of  the  neck,  and  in  another  instance 
(Rokitansky)  increase  of  venons  pressure  from  valvular  disease  of 
the  heart  was  the  cause.  The  symptoms  and  signs  show  no  differ- 
ences from  those  of  an  ordinary  i>loura]  effusion,  an*!  unless  there  were 
concurrent  chylous  effusion  elsewhere,  no  diagnosis  would  be  possi- 
ble until  the  fluid  was  drawn  off.  In  one  or  two  instances,  where 
the  chylotliorax  was  secondary  to  chylous  ascites,  it  has  been  sug- 
gested timt  the  chyle  traversed  the  lymph  vessels  of  the  iliaplmigm, 
bat  it  is  difficult  to  see  why  the  fluid  should  take  so  fanciful  a  jour- 
ney.    The  treatment  in  no  way  differs  from  that  of  hydrothorax. 

Cbylocele. 

Chylocele  or  effusion  of  chyle  into  the  cavity  of  the  tunica  vagi- 
nalis IB  most  fre<^|uently,  if  not  invariably,  an  evidence  of  filarial  dis- 
eaae,  with  other  forms  of  which,  lymph  scrotum,  chyluria.  etc.,  it  is 
often  associated.  In  its  character,  chylocele  resembles  an  onlinary 
hydrocele  and  its  nature  is  often  ap^iarent  only  when  the  fluid  is  with- 
drawn. The  fluid  has  the  eharac^teristics  of  chylous  effusions;  it 
poeseeses  the  power  of  spontaneous  coagulation,  contains  albumin, 
finely  divided  fat,  and  a  large  number  of  the  embryos  of  fliaria  noc- 
tomft.  It  is  produced  by  the  rupture  of  varicose  lymphatics  and  has 
been  cure<l  (Martin  quoted  by  Husey)  l.)y  dissecting  l>ack  the  varix 
and  then  applying  a  strong  ligature. 


Chyluria. 

This  is  a  milky  condition  of  urine  dne  to  the  presence  of  chyle. 
It  is  for  the  most  part  a  tropical  disease,  and,  in  the  majority  of  caaeSi 
with  the  presence  of  filarifle  in  the  blood. 


668 


DAWSON— DIflEASES  OF  THE  LYMPHATIC  TESSELB. 


Thk  Uhine. 


lu  a  typical  case,  if  Buch  exists,  the  urine  when  paaeed  hu  th* 
cousisbeuce  aucl  uolor  of  milk,  itn  siuell  ami  tju^te  are  sweetish  and  in 
DO  way  urinous;   its  specific  gravity  iB  often  below  the  uonnal  but 
seldoiu  above  it,  varying;  from  1.010  to  1.025.     As  ti>qnHutit>,  lu  mao; 
cases  uo  precise  obsen'atioiis  are  recordetl,  but  sometimes  iHiiytma, 
e.g,,  oue  hundred  and  twenty  ounces,  has  l>eeu  noted.     The  reactiim 
is  slightly  arid,  neutrid,  or  slightly  alkaline.     The  urine  \-         "     iW 
albuminous  and  on  boiliu^^  a  coagulum  fonus  which  eutaii,   —        a* 
it  falls.     If  the  chylous  urine  be  slightly  acidulated  and  then  boiled 
and  finally  filtered,  the  filtrate  resembles  urine  except  that  It  is  still 
slightly  opalescout. 

In  a  brief  period  after  it  ia  passed,  generally  a  few  minutes  but 
sometimes  extending  to  a  few  houra,  the  milky  urine  sets  solid  and 
forms  a  tremulous  coagulum  resembling  junket,  and  having  the 
of  the  containing  vessel.  Sooner  or  later  the  coaguluui  contracts 
breaks  up,  and  the  contents  of  the  vessel  are  again  for  the  UK^r^t 
Huid.  A  scum  of  creamy  consistence  rises  to  the  surface,  a  redii 
deposit  falls  to  the  bottom,  and  there  is  an  intermediate  stratum,  c| 
of  a  pinkish  color,  in  which  floats  the  eontracte<I  clot.  The  ci 
top  stratum  is  soluble  in  ether  and  under  the  microscoi^e  shows 
in  the  form  partly  of  globules  and  [mrtly  of  small  gi-auules,  similar 
to  the  moloculnr  fat  found  in  chyle.  The  deposit  consists  of  td 
globules  eind  granules,  lymph  cells,  red  blo<id  discs,  and  must  often,  ex- 
cept in  tlio  few  non-parasitic  C4i8es,  filarial  embryos.  Casts  are  abseoi 
with  rare  exceptions.  The  filarije  may  l)e  found  by  teasing  bits  of 
the  contracted  clot,  but  according  to  Mansou  Uie  best  way  of  fiiidiqg 
them  is  to  break  up  a  newly  formed  coagulum,  allow  tlie  uriut^  lo 
stand,  and  then  examine  the  sediment.  If  the  milky  urine  t>e  shaken 
with  ether  it  is  clarified,  and  if  the  fluid  below  the  toj)  stratum  bs 
pipetted  off  it  is  found  to  contain  but  little  fat,  but  still  to  be  rich  In 
albumin. 

A  large  pro{K)rtion  of  chylous  urines  contain  blood,  and  fre(|uenily 
the  fresh  urine  has  a  pinkish  hue  due  to  this  cause,  but  the  amount 
is  small.  In  some  crises  recorded,  attacks  of  hi^maturia  ban 
occurred  between  those  of  chyluria,  but  were  probably  due  to  a  cod- 
current  and  not  to  the  same  morbid  condition.  Not  all  chykwt 
urines  are  e<pndly  milky;  they  vary  much,  as  chyle  do€«,  in  the 
amount  of  fat  they  contain.  The  8j»ecimens  which  are  xtury  poor  in 
fat  often  rejienible  pale  am)>er  in  appearance  and  are  styled  lymphona 
(Roberts) :  in  other  respects,  such  as  in  regard  to  coagulability,  ihej 
resemble  the  more  milky  s[)ecimeus. 


CHTLURIA. 


tm 


It  is  not  uncoinmoD  for  coagulation  to  take  place  within  the  blad- 
der, in  which  event  clots  are  passed,  and  their  passage  may  l)e  pre- 
oeded  and  accoint>anied  by  pain;  there  may  even  be  a  temporary 
retention  of  urine. 

The  condition  is  titful  both  in  its  coming  and  its  going.  The 
urine  will  be  chylous  for  days,  weeks,  or  muuthu  and  then  lx?come 
uorinnl  for  like  periods.  AVheu  ouce  a  patient  has  nufFered  from 
chyluria,  recurrences  are  the  rule.  Further  tljau  this,  the  amount  of 
chyle  often  varies  with  the  time  of  day ;  the  momiuK  urine  may  be 
rich  in  chyle  and  the  uriues  during  the  day  more  or  lens  free,  or  the 
op]K)8ite  may  prevail.  The  iutlueuce  of  the  time  of  day  on  the 
amount  of  chyle  in  the  urine  vari«^8  with  different  patiouts,  but  seems 
to  lie  roughly  constant  in  tlio  same  patient.  Thus  it  is  <)fton  reconled 
that  the  urine  is  least  milky  or  <iuite  clear  in  the  morning  after  the 
night's  rr»st;  on  the  other  hand,  in  a  case  reported  by  Be^ile.  the 
patient  passed  chylous  urine  only  on  rising  in  the  morning,  and,  in 
a  uou-filarial  cAse  reported  by  Siegmund,  the  chylous  urinp  was  usu- 
ally {)a88ed  between  6  and  6  a.m.  Exercise  seems  often  to  increase 
the  amount  of  chyle,  aa  also  does  the  recent  ingestion  of  food,  whereaii 
starvation  reduces  the  quantity ;  but  these  are  very  far  from  being 
unvarying  sequences. 

S^-MPTOMS   AND  DURATION. 

There  may  be  no  sym])toms  at  aU,  and  but  for  the  knowledge  of 
the  chyluria  the  patient  would  be  judged  to  l)e  in  good  health.  A 
case  is  on  record  of  a  woman  who  died  at  the  age  of  eighty  after  hav- 
ing had  chyluria  intermittently  for  fifty  years.  On  the  other  hand 
there  are  commonly  weariness,  weakness,  and  debility  with  i>ains  and 
dragging  in  the  loins,  extending  sometimes  to  the  thighs,  groins,  and 
testicles.  There  may  be  tenderness  on  pressure  over  the  loins  or 
abdomen;  this  was  noticeable  in  the  Brazilian  cAse  recorded  by 
Havel  burg. 

When  chyluria  T)ersistH  f«)r  long  or  with  severity,  marked  ann*mia 
and  debility  residt.  Where  death  had  occurred,  it  has  usually  been 
from  some  intercurrent  disorder.  In  the  parasitic  cases,  however, 
there  is  the  possibility  of  a  fatal  issue  from  the  disease  or  deatli  of 
the  parent  filaria. 


TREATireNT. 

Of  treatment  which  can  have  any  claim  tolw  reliable  in  its  results 
there  is  none.  The  adrisability  of  al>stention  from  physical  exerciBO 
and  of  rest  in  the  recumbent  i^osition  would  seem  to  1>6  supi>orted  by 
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both  pfttbology  and  experience,  but  where  the  symptoms  are  siiRht 
it  would  l>e  impracticable  of  applicatiou. 

It  is  reoommeuded  that  the  diet  should  contain  very  UtUe  fil 
with  a  view  of  dimiuishiug  the  aniount  of  fat  in  the  urine.  There  bi 
no  doubt  that  the  amount  of  fat  in  chyle  ])ronj]>tly  varies  with  tb« 
atnuuut  of  fat  in  the  food,  but  it  is  not  clear  what  advautaf^e  wonU 
accrue  from  freeing  the  urine  of  fat  ns  long  as  the  aUmminoua  ood- 
stitueuts  of  lymph  escape  in  undiminished  quantity;  it  is  aimjii; 
the  difference  between  a  clear  and  a  milky  clot. 

Gallic  acid  in  half-drachm  doses  has  had  a  j'^rtial  sncc««a  in  aone 
hands,  and  Mackenzie  lias  recorded  good  results  from  benaoate  of 
Boda,  Tip  to  two  drachms  thrice  daily. 

Among  other  remedies  turpentine,  iron,  and  ])otasHio  iodide  baie 
been  tried  without  results. 

InjectiouH  into  the  bladder  have  had  their  advocates,  ami  in  one  caw 
recorded  by  Dickinson  injet^tions  of  iron  seemed  to  do  good. 

Of  apecific  anthelmintica  there  are  n<me  and  thuae  that  hav*x  Uv.u 
suggeHted  are  held  by  INfanHon  to  l)e  not  only  inefficient  in  pnrjMBw' 
but  alno  umleairable  in  aim,  on  the  ground  tliata  dejid  lihiria  is  moiv 
likely  to  be  harmful  to  its  host  than  a  Uving  one. 

Two  cases  published  by  Laurie  {LovctU  1(^91,  L,  ctt>4 )  held  out 
hopes  that  thymol  in  two-grain  doses  was  au  efficient  drug  in  chy- 
luria,  but  subsequent  experience  has  sent  tliis  remedy  the  way  of  its 
predecessors. 

LYMPHAJfOIOMATA. 

Lymphangiomata  may  be  defined  as  tumors  com|>osed  of  dilated 
lymph  vessels.  On  section  they  are  seen  to  consist  of  smaller  and 
larger  dilated  spaces  which  are  lined  with  endothelium  and  separatMl 
by  a  varying  amount  of  interstitial  tissue. 

They  may  be  either  congenital  or  aciiuired. 

According  to  the  size,  shape,  and  arrangement  of  the  spaoea  Uiey 
are  divided  by  Wegner  and  others  into  three  forms: 

1.  Lymphangioma  simplex; 

2.  Lymphangioma  cavernofiura; 
H.  Lymphangioma  cysticum. 

Frequently  two  of  the  forms  with  transitions  between  thftin  an 
represented  in  individual  tumors,  and  there  is  a  degree  of  moettt- 
blance  in  the  structures  of  the  three  forms  which  proliably  repreeent 
different  degrees  of  the  same  development. 

In  Ufmphangioma  simplex  the  spaces  are  small  and  oonaint  of  a 
nnmber  of  dilated  and  auastomofliug  lymph  vessels  which»  if  tliti' 
tended,  are  visible  to  the  naked  eye. 
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In  Itfjnpfujmjuyma  cnvemosum  the  spaces  are  larger,  varying  from 
tbe  8ize  of  a  pin's  heiul  to  that  of  a  cherrv,  and  the  degree  of  varix  is 
more  marked;  the  whole  tumor  has  the  appearance  of  a  sponge,  and 
oonsiBts  of  uanierous  anastomosing  spaces  separated  by  a  trabecular 
framework  of  connective  tiHHue. 

In  both  these  forms  the  spaces  are  lined  with  endothelium  and 
oommuuicate  with  the  lymphatics  of  the  neighboring  healthy  tissues, 
so  that  under  pressure  they  may  be  partly  emptied  of  their  contents. 
The  latter  consist  of  chyle,  lymph,  or  of  lymph  thrombi.  The 
stroma  is  made  up  of  fibrous  tissue,  sometimes  fully  developed  and 
sometimes  showing  many  spindle  cells,  a  projiortion  of  elastic 
fibres,  and  some  infiltration  of  round  cells  which  are  scattered  or  col- 
lected into  definite  lymphoid  deposits.  Less  frequently  we  find 
fatty  tissue  entering  into  the  composition  of  the  growth.  The 
thickness  of  the  tral)efuhe  varies  much.  The  stasis  of  lymph  al- 
ways produces  some  hypertrrjphy  of  the  vessel  walls  and  of  the 
interstitial  tissue;  sometimes  it  is  slight,  while  at  other  times,  owing 
probably  to  recurring  attacks  of  inflammation,  it  is  very  great,  ex- 
tending far  and  wide  and  so  producing  those  giant  growths  which 
are  aptly  denoted  by  the  term  elephantiasis. 

Lymjthni'jknna  ct/tfficnm  has  the  appearance  of  a  numl)er  of  cyatfi 
of  varying  sizes  bunched  together  so  as  to  form  a  tumor.  The  con- 
tents of  the  cysta  are  lymphous,  and  though  these  cysts  have  lost  all 
external  resemblance  to  lymphatic  ve.Hsels.  they  aro  the  result  of  their 
extreme  dilatation,  and  are  in  the  majority  of  instances  develo]>ed 
from  cavernous  spaces.  They  are  lined  with  endothelium,  but  un- 
like the  spaces  of  the  preceding  form,  the  communications  between 
them  and  tlie  surrounding  lymphatics  are  very  limited  or  even  wholly 
al>seut,  and  therefore  the  himor  cannot  be  diminished  by  pressure. 

The  larger  cysta  are  produced  by  the  confluence  of  two  or  more  of 
the  smaller  ones,  and  such  confluence  may  be  so  extensive  that  the 
tumor  may  become  a  large  unilocular  cyst. 

Modes  of  Formation. 


Of  these  there  are  three; 

1.  Dilatations  of  pre-existing  lymphatics,  by  occlusion  of  efferent 
lymph  tniuks,  with  increase  of  connective  tissue  around  and  between 
the  dilated  vessels— ectnsy  with  hyi>erplasia. 

Macroglossia  illustrates  this  mode  of  formation. 

2.  By  proliferation  of  the  endothelial  cells  of  the  original  lymph 
capillaries.  Small  budn  or  outgrowths  fi-om  the  endothelium  appear 
on  the  sides  of  the  vessels ;  these  increase  and  form  colamns  of  cells 
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wUoh  fase  with  Bimilar  oolnmim  gzowisg  from  oiher  lymph  vessels. 
Clefts  then  appear  in  these  cell  masses,  and  the*  latter  graduallj 
become  canalized  by  new  lymph  channels,  which  communicate  with 
one  another  and  the  older  vesBels.  At  the  same  time  the  piessiire 
of  the  new  cell  growth  causes  the  diminution  and  even  the  disap- 
pearance of  the  original  connective  tissue  between  the  meshes  of  the 
lymphatic  network. 

As  an  example  of  this  mode  of  formation  Wegner  gives  the  fol- 
lowing case : 

A  man,  aged  49,  complained  of  a  small  tumor  in  his .  fore- 
head which  was  slowly  growing.  On  examination,  the  growth  was 
seen  to  be  the  size  of  a  medium-sized  tomato  and  pseudo-nuctuating; 
on  removiJ,  it  discharged  a  glairy  fluid,  and  on  microscopical  ex- 
amination it  was  found  to  be  a  lymphangioma  cavemosum  situated  in 
the  corium  and  subcutaneous  tissue;  the  earlier  changes  were  to  be 
seen  near  the  surface  of  the  tumor,  and  the  rich  development  of  new 
vessels  and  proliferated  cell  growth  in  the  deeper  part.  The  isolated 
cutaneous  lymphangiomata  are  formed  on  this  type. 

3.  A  third  and  heteroplastio  mode  of  formation  is  described 
(Virohow  and  Winiwarter).  Qranulation  tissue  springs  up  in  the 
oonneotive-tiBSue  matrix,  and  by  a  secondary  transformation  new 
lymph  spaces  are  formed. 

Of  the  above,  the  first  is  the  most  frequent  and,  from  its  dinical 
results,  the  most  important  mode  of  formation. 

That  lymphangiomata  can  be  ac^juired  as  the  result  of  obstruction 
of  the  thoracic  duct  and  that  they  can  be  experimentally  produced  by 
a  prolonged  maintenance  of  raised  intralymphatic  pressure  has 
already  been  amply  shown. 

There  are  equal  grounds  for  expecting  that  obstruction  of  the 
lymph  channels  of  local  areas  would  be  followed  by  like  results,  and 
we  do  find  that  occlusions  of  the  lymphatics  of  the  leg  or  arm,  for 
instance,  whether  they  be  produced  by  the  compression  of  a  growth 
or  by  means  of  filarial  ova  or  in  other  ways,  are  followed  by  lymph 
stasis  and  varix  on  the  distal  side  of  the  obstruction.  The  result  of 
occlusion  may  anatomically  be  either  a  diffused  lymph  varix  with 
hyperplasia,  such  as  is  seen  in  elephantiasis  and  the  elephantiasic 
condition,  or  a  circumscribed  and  even  encapsuled  tumor.  In  the 
acquired  form  the  causes  of  the  obstruction  of  the  lymph  trunks, 
viz.,  compression  from .  without,  thickening  and  contraction  of  the 
walls,  and  blocking  of  the  lumen  by  thrombi  or  filarise  have  fre- 
quently been  demonstrated. 

The  same  cannot  be  said  of  the  corresponding  variety  of  congeni- 
tal lymphangiomata,  and  their  causes  are  matters  for  the  most  part 
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of  inference  ratber  than  of  (leuionatration.  Their  resemblance  to  the 
acquired  fonu  mucI  the  fact  that  their  favorite  HituatioitH,  f.y.,  the 
neck,  tongne,  and  j^roin,  are  often  thoae  where  kinkinx  and  throm- 
botic occhifiiou  could  easily  occur,  are  facte  which  support  this  view 
of  their  origin. 

The  chief  factor  then  in  the  production  of  this  chiss  of  Ivmphan- 
gioninta  is  obstnictiou  of  tlie  efferent  lyraph  trunks;  the  result  may 
be  either  a  ditl'use  intiltvatiou  or  a  circumscribed  tumor,  the  situa- 
tion may  Vm3  either  internal  or  external,  un<l  tlien;  may  or  may  not  l»e 
an  accompanying  lymphorrhoea.  It  should  here  be  mentioned  that 
so  lii^h  an  authority  as  Unna  dissi'uts  emphatically  from  the  view 
that  lymph  stasis  following  obstruction  can  alone  produce  ectasia; 
ho  holds  tlmt  in  every  case  there  must  he  active  proliferation.  This 
author's  views  are  expressed  with  great  dttiniteuess  in  the  following 
quotation:  "A  simple  obstacle  on  a  lymph  pfissage  cannot  produce 
either  oedema  or  lymphangiectasis  or  lymphangioma  or  tibroma- 
tosis."  Granting  that  there  must  be  an  active  proliferation  from  the 
endothelium  in  this  as  in  the  second  mo<le  of  formation,  it  will  still 
remain  tliat  lymph  stasis  caused  by  occlusion  will  be  a  neoeesary 
antooedent  condition  in  the  former  but  not  in  the  latter  variety. 

A  few  ilhisti^tive  examples  of  these  tumors  will  now  be  consid- 
ered.   A  large  proportion  of  them  are  congenital. 

Man'ogJoHsia. — This  is  an  importfint  representative  of  the  mixed 
simple  and  cavomons  lymphangioma.  If  a  section  of  such  a  tongue 
be  examined  it  is  soon  to  l>e  porme.-ited  in  all  parts  by  cavities  and 
canals  of  various  sizes  and  shajtes  which  communicate  with  one 
another  and  have  the  characters  of  lymph  vessels. 

Betwe<m  the  dilated  lymph  spaces  are  a  varying  amount  of  con- 
nective tissue  rich  in  spindle  cells,  here  and  there  aggregations  of 
lymphoid  cells,  and  the  umscular  fibres  pro]»er  to  the  tongue.  The 
character  of  the  intervening  tissue  varies,  a  large  proi>ortion  of  spin- 
dle cells  representing  activity  of  growtli,  and  a  more  matured  fibrous 
tissue  the  reverse.  It  is  chiefly  on  the  amount  of  tins  connective  tis- 
ane that  the  size  of  the  organ  de^ieuds;  where  it  is  considerable  the 
muscular  (ilm«  undergo  considerable  attenuation  from  compresHion. 

Tn  its  (iroiluctiou  the  growth  illustrates  both  the  tirnt  and  second 
modes  of  formation  describeil  ahove;  primarily  it  n*8ults  from  ocrlu- 
ftioD,  lyraph  stasis,  varicose  dilatation  of  prf*-existiQg  lymph  vessels 
and  hyperplasia;  and  .sp<*ondarily  from  an  active  endothelial  prolif- 
eration with  formation  of  new  lymph  vessels.  In  the  more  uuHlerale 
de^^reea  of  enlargement  the  tongue  presents  such  apjiearanceH  as  are 
alxjve  describod  :  it  is  riddled  with  clfft.s  and  cuvernous  spaces  which 
are  separated  by  a  moderate  amount  of  interstitial  tisatie;  in  some 
Vol.  IV.— 48 
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instances  the  loculi  of  the  tumor  may  be  near  the  surface  and  appear 
as  papules  or  even  Tesicles  on  the  dorsum,  from  which  lymph  may 
bom  time  to  time  be  disohai^ed.  But  an  enlarged  tongue  is  con- 
stantly exposed  to  the  irritation  of  slight  and  unnoticed  injuries,  and 
owing  to  this  and  the  lymph  stasis  the  organ  is  constantly  the  seat 
of  slight  and  recurring  attacks  of  inflammation.  The  resulting 
hypertrophy  contributes  largely  to  the  later  and  progressive  increase 
of  the  organ  and  it  follows  that  in  many,  if  not  all,  instances  maoro- 
glossia  when  it  comes  under  observation  is  the  result  not  of  lymphan- 
gioma alone,  but  of  lymphangioma  plus  hypertrophy,  the  latter 
resulting  from  recurring  though  perhax)s  unnoticed  attacks  of 
inflammation  predisposed  to  by  the  former.  Where  the  giant  growth 
of  the  tongue  is  due  to  these  combined  causes  we  get  a  condition 
bearing  a  close  resemblance  to  elephantiasis  in  which  the  same  two 
causes  are  at  work.  Although  a  congenital  condition,  the  enlarge- 
ment is  at  first  often  slight  and  may  not  be  noticed  for  the  first  few 
years  of  life,  or  in  rare  instances  till  a  still  later  period.  When  it  is 
noticed  it  means  that  hypertrophy  of  the  organ  is  slowly  progress- 
ing. It  follows  then  that  macroglossia  may  show  degrees  of  severity 
varying  from  a  hardly  noticeable  inconvenience  to  an  elephantiaaio 
enlargement  which  displaces  the  teeth  and  impairs  articulation,  and 
which,  in  one  instance  mentioned  by  Morgan,  protruded  six  and  a 
half  inches  beyond  the  upper  lip  and  measured  ten  inches  in  circum- 
ference at  its  base.  The  connection  between  macroglossia  and  the 
lymphangiomata  is  well  shown  in  a  case  recorded  by  Winiwarter 
in  which  a  congenital  cystic  lymphangioma  of  the  neck  was  asso- 
ciated with  macroglossia,  the  lymph  spaces  of  the  two  tumors  com- 
municating with  each  other. 

Macj'ocheilia. — This  is  a  condition,  similar  both  in  stmctnre  and 
origin  to  macroglossia,  affecting  the  lips,  the  upper  more  often  than 
the  lower.     The  two  conditions  are  sometimes  associated. 

The  following  case  (zur  Nieden,  Vircbow*s  Arckiv,  1882,  p.  350) 
is  one  of  lymphangioma  simplex  cavernosum  and  its  mode  of  forma- 
tion resembles  that  of  macroglossia. 

A  girl  at  the  age  of  nine  noticed  for  the  first  time  that  she  was 
losing  a  milky  fluid  from  the  external  genitals  and  on  close  examina- 
tion she  found  that  it  escaped  from  vesicles  situated  on  the  large 
labia ;  for  eleven  years  she  sought  no  advice,  and  during  this  interval 
the  discbarge  was  uninterrupted,  though  it  could  be  almost  made  to 
disappear  by  complete  rest.  When,  at  the  age  of  twenty,  she  first 
came  under  observation  the  large  labia  were  found  to  be  moderately 
enlarged  and  beset  with  vesicles  which  could  be  emptied  by  pressure, 
and  became  much  distended  after  exercise.  Her  symptoms  were 
much  relieved  by  rest  and  she  left  the  hospital,  but  later  had  to  be 
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readmitted  for  a  return  of  her  trouble.  For  purposes  of  diagnosis 
a  small  friigmeut.  which  included  the  whole  thickness  of  the  cutis, 
was  removed  from  one  of  the  labia.  This  sli^jht  operation  was  fol- 
lowed by  a  considerable  lyniphurrhtfa  from  the  wound  which  lasted 
eereral  days,  and  amounted  in  the  course  of  one  night  to  160  c.c.  On 
exauiiuattou  the  fluid  was  found  to  have  all  the  characters  of  chyle. 
Sections  of  the  removed  fragment  showed  the  changes  to  be  chiefl\' 
situated  in  the  cutis.  Here  were  seen  a  iiumWr  i)f  anastomosing 
spiices  of  various  sizes  and  shnj>es ;  beneath  the  ejnthelium  they  were 
small  and  cleft-like,  and  in  tl»e  deeper  parts  larger  and  of  a  cavernous 
character.  Canals  entered  some  of  the  canties  from  bek>w,  jind  Imth 
they  and  the  spaces  were  iinetl  with  endothelium.  The  bimor  was 
treated  with  the  cautery  and  a  complete  cure  resulted,  though  whether 
it  was  permanent  is  not  stated.  This  growth  then  was  situated  in 
the  cutis;  nevertheless  it  was  not  circumscril>ed,  as  a  large  uuml)er  of 
the  cutaneous  lymphangiomata  are,  but  was  ]»robabiy  part  of  a  more 
extensive  ectasia.  Wo  are  justified  in  the  latter  conclusion  from  the 
fact  that  true  chyle  escaped  from  the  sui-face  of  the  growth  and  froni 
the  wound  produced  by  tlio  diagnostic  operation:  and  the  presence 
of  this  dnid  in  the  lymphatics  of  the  skin  can  only  Iw  explained  by 
supposing  tlie  existence  of  an  obstacle  to  ita  How  into  the  thonicic 
duct  and  by  its  journeying  toward  the  blood  stream  along  devious 
and  unusual  routes.  The  mmle  of  formation  of  tliis  lymphangioma 
was,  as  in  the  case  of  miicrogltiBsia,  oct^lusiou  followed  by  stasis  and 
ectasia*  and  probably  later  by  proliferation  and  formation  of  new 
lymph  vessels.  lu  origin  it  was  most  likely  congenital,  but  remained 
unnoticed  until  the  lymphorrhcea  attracted  the  patient's  attention. 

The  lymphangioma  uf  the  abdominal  Mall  with  lymphorrhcea 
recorded  by  Robei-ts,  and  already  <iuoted.  belongs  to  the  same  cate- 
gory as  the  foregoing.  The  tumor  was  probably  of  the  cavemona 
variety,  was  situated  in  both  the  cutaneous  and  subcut^ineous  layers, 
contained  chyle,  which  was  discharged  from  vesicles  on  the  surface 
of  the  skin,  formed  part  of  a  widely  distributed  ectasia,  and  was  asso- 
ciated with  chylnria.  Unlike  the  last  example  it  was  ac^iuired,  not 
congenital,  and  the  cutaneous  and  sulx'utaneous  tissues  in  which  it 
was  situated  showed  considerable  hypertrophy. 

Examples  of  the  same  condition  and  modes  of  formation  are 
recorded  by  Fetters,  Fetzer.  Carter,  and  many  others.  Fetters  de- 
scribes a  lymphangioma  with  milky  lymphorrh(fa  <^f  the  left  labium 
majus  followed  later  by  elepliantiasia  of  the  left  thigh.  The  patient 
die<l  of  iutercurreut  peritonitis  and  an  extensive  lymphaugiectasis  of 
the  abdominal  lymphatics,  and  e8i)ecially  of  those  of  the  pelvis,  was 
found.  Cart4*r*8  case  is  an  examiile  of  lymph  scrotum  associated 
with  chyluria  and  varicose  inguinal  glands. 

Turning  now  to  the  r/ec/Vi/  tivatetl  hjniphnngmtmto^  we  find  that 
tlie.>  an?  of  the  cavernous  autl  cystic  varieties,  tl»e  two  forms  often 
being  found  together  in  the  same  growth.     An  interesting  example  of 
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this  variety  was  found  by  Weiohselbanm  {Archiv  fSar  pcUhotoffiM^ 
AnaUmie,  1875,  LXIV.,  p.  145)  in  the  abdomen  of  a  patient  who 
died,  aged  eighty,  of  pneumonia.  The  growth  was  the  size  of  the 
palm  of  the  hand,  and  was  sitiiated  in  the  mesentery  of  the  ileum. 
On  cutting  into  it,  the  exposed  section  was  seen  to  be  riddled  with 
cavities  varying  from  the  size  of  a  pin's  head  to  that  of  a  hazelnut, 
and  freely  communicating  with  one  another.  The  Bi)aceB  were  numer- 
ous near  the  centre  and  sparse  at  the  periphery ;  they  were  imper^ 
feotly  lined  with  endothelium  and  all  of  them  were  full  of  chyle;  the 
interstitial  tissue,  contained  much  fat.  Weichselbaum  styles  the 
growth  a  chylangioma  oavemoeum.  As  none  of  the  loouli  became 
thinned  there  was  no  chylous  effusion  into  the  peritoneum  and  the 
possessor  of  this  tumor  was  quite  untroubled  by  its  presence.  The 
tumors  found  {)ost  mortem  in  the  fatal  oases  of  chyluria  recorded  by 
Mackenzie  and  Havelburg,  and  described  above  as  illustratioim  of 
the  consequences  of  thoracic-duct  obstruction,  are  examples  of  the 
internal  lymphangiomata  associated  with  chylous  effusions.  In 
Havelbuig's  case  the  tumor  consisted  of  .loculi  separated  by  connec- 
tive tissue  and  containing  chyle;  the  lower  part  of  the. tumor  was 
closely  connected  with  the  bladder  and  one  of  its  loculi  communicated 
with  that  sac. 

The  two  following  oases  are  instances  of  internal  lymphangiomata 
extending  and  presenting  through  the  inguinal  canal,  outside  which 
they  appeared  as  tumors  and  were  taken  for  hernias.  The  first  case, 
reported  by  Amussat,  was  in  a  boy,  aged  nineteen,  who  had  a  tumor 
in  each  groin  for  which  he  was  wearing  a  truss.  The  patient  became 
suddenly  ill  with  fever  and  pain  in  the  right  groin  and  died  in  a  few 
hours.  Post  mortem  the  tumors  were  found  to  be  masses  of  dilated 
lymph  vessels  continuous  through  the  inguinal  canals  with  similar 
ectasies  of  the  iliac  lymphatics.  The  second  case,  recorded  by  Tre- 
lat,  was  in  a  boy  who  also  had  what  was  thought  to  be  a  double  in- 
guinal hernia ;  the  tumors  appeared  first  during  exertion.  The  pa- 
tient died  after  a  slight  operation  for  fistula,  and  at  the  autopsy  the 
tumors  were  found  to  be  lymphangiomata  extending  into  the  abdo- 
men, the  two  masses  converging  near  the  diaphragm.  The  question 
might  be  raised  whether  these  internal  lymph  varices  are  rightly 
termed  lymphangiomata.  If  we  adopt  the  accepted  definition  of 
lymphangiomata  as  tumors  composed  of  dilated  lymph  vessels,  the  an- 
swer will  depend  in  any  given  instance  on  whether  the  dilated  vessels 
are  sufficiently  aggregated  together  to  form  a  tumor.  Lymphangio- 
mata of  this  class,  both  congenital  and  acquired,  which  consist  of  pre- 
existing lymph  channels  and  result  from  obstructed  lymph  flow,  are 
tumors,  although  they  are  not  neoplasms,  whereas  i^e  lymphangi- 
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omata  formed  acconUuK  to  moden  2  iiud  3  above  raentioned  are  both 
iuiuum  uud  Deu|)ltt8ms. 

We  will  next  briefly'  recur  t/i  the  qfsfir  lifrnphmujiomn  wliich  was 
Ibe  variety  artiiicially  proiluceil  by  Weguer  aw  explained  uud  illus- 
trated ou  page  655.  It  is  fret^ueutly  associated  iu  the  same  tnmor 
witli  the  cavernous  form,  but  it  is  best  exemplifietl  by  certain  rare 
congenital  tumors  ol  the  nock  (eystis  colli  congenitji)  and  elsewhere. 
Pie]>er  described  such  a  tumor  iu  the  case  of  an  infant.  At  the  age 
of  seven  weeks,  wlien  the  child  came  under  treatment,  there  was  a 
lobulated  swelling  the  size  of  a  hen's  egg  situated  on  the  left  side  of 
the  neck  between  the  mastoid  process  and  the  middle  line  in  front. 
There  was  a  similar  swelling  on  the  right  side  of  the  neck,  only 
smaller.  Tlio  tumors  were  situated  iu  the  subcutaneous  connective 
tissue,  their  size  could  not  be  reduced  by  pi^essure,  and  their  contents 
GouaiBted  of  blood-staiued  lymph.  There  was  concurrent  macro- 
gloflsia.  These  neck  lymphangitMuata  are  usually  suiterficial  and 
covered  only  by  the  skiu,  but  occasionally  they  have  been  found 
deei>ly  situated  following  the  intermuscular  connective  tissue. 

And  lastly,  there  is  the  group  of  isolated  lymphangiumata  of  the 
akin.  These  formatious  have  been  studied  mainly  by  dermatologiats, 
by  whom  they  have  l>een  variousl3'  named.  They  are  all  compre- 
hensively indudeil  under  the  designation  lymph/tuffwinn  cimiutiifTip- 
Utm  cutis.  They  are  isolated  tumors  of  a  mevus  habit,  situated  in 
the  cutis*  for  the  most  part  congenital,  of  the  simplex  cavernous 
tyjie,  and  are  formed  by  eudothelifd  proliferation.  Clinically  they 
appear  as  vesicles  like  sago  grains,  and  are  colWted  together  into  a 
patch  or  pat<-]ieH.  The  tumor  slowly  extends  at  the  periphery  by  tlie 
formation  of  fresh  groups  of  vesicles. 


SY3CPTOM8. 


These  may  be  ftbaent,  the  tumor  giving  rise  to  no  trouble,  or  at 
moat  only  causing  slight  inconvenience.  On  the  other  hand  it  may 
from  its  size  or  position  produce  pressure  symptoms  and  these  even 
of  gravity — for  example,  dyspnuea,  compression  of  veins,  and  tedema; 
it  may  impair  movements,  e.g.,  of  the  tongue,  and  cause  difficulty  iu 
swallowing  and  articulation.  All  lymphaugiomata,  especially  those 
near  the  surface  of  the  l>ody,  are  liable  to  attacks  of  lym]diangitis, 
with  the  usual  atK-ompaniments  of  fever,  pain,  swelling,  and  tension; 
these  attacks  usually  subside  after  a  brief  space,  but  not  without  hav- 
ing caused  a  permanent  increase  iu  the  size  of  the  tumor;  at  times 
the  iuilammatioii  instead  of  clearing  up  goes  on  to  suppuration,  and 
fuither  trouble  resulta.     Lymphorrlnea  tx:curs  in  a  good  pro]x)rtioii 
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of  the  cases,  and  in  the  case  of  the  deep-seated  lymphangiomata  is 
the  chief  objective  token  of  their  presence.  If  moderate  it  is  incon- 
yenient  and  nothing  more,  but  if  it  is  severe,  and  especially  if  in 
addition  it  is  chylous,  weakness  and  anaemia  of  varying  severity 
result.  In  the  case  of  the  internal  lymphangiomata  the  symptoms 
are  those  of  the  various  chylous  effusions,  to  wit,  chylous  ascites, 
chyluria,  etc. 

DUGNOSIS. 

This  is  easy  in  the  case  of  macroglossia  and  macrocheilia,  but  in 
that  of  other  superficial  lymphangiomata,  in  the  absence  of  lymphor- 
rhoea,  it  is  very  difficult  and  often  even  impossible.  Especial  men- 
tion may  be  made  of  lymphangiomata  occurring  in  the  inguinal  re- 
gion, where  they  are  liable  to  be  mistaken  for  inguinal  hemi©.  The 
diagnosis  of  a  deep-seated  lymphangioma  in  the  absence  of  a  chylous 
effusion  or  of  an  associated  lymph  varix  elsewhere,  could  not  be 
made. 

PllOGNOSIS. 

The  lymphangiomata  are  benign  growths  and  if  completely  extir- 
pated do  not  return.  Extirpation  in  the  case  of  the  deep-seated 
forms  is  impracticable,  except  in  the  case  of  chyloceie,  and  sometimes 

iu  the  case  of  the  superficial  ones  is  incomplete,  owing  to  their  wide 
diffusion.  Ai)art  from  chylous  effusions  the  deep-seated  tumors 
need  cause  little  anxiety.  Of  the  effusioiiH,  the  prognosis  in  the  case 
of  chyloceie  is  tlie  best  and  that  of  chyluria  next.  Chylous  ascites 
and  chylothorax  are  more  grave  affections.  External  lymphorrhcea 
need  cause  uo  anxiety  unless  it  is  excessivo. 

Treatment. 

The  treatment  of  the  superficial  lymphangiomata  falls  more 
within  the  domain  of  the  surgeon  than  of  the  physician.  The  meth- 
ods adox)ted  are  briefly  these:  Paqueliu's  cautery,  extirpation  by  the 
knife,  subcutaneous  injection  of  an  irritating  fluid,  such  as  iodine,  and 
compression.  Of  these  the  first  two  are  the  more  favored.  In  the 
case  of  the  deeply  seated  lymphangiomata  no  radical  treatment  is 
possible  except  in  the  case  of  chyloceie,  in  which  the  varix  has  been 
dissected  out  and  ligatured.  Macroglossia  is  successfully  treated  by 
removal  of  a  V-shaped  piece  from  the  enlarged  organ.  For  the 
isolated  lymphangiomata  of  the  skin  electrolysis  has  been  employed 
with  benefit.     For  the  rest,  the  treatment  is  symptomatic. 
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ELEPHANTIASIS. 

Ill  iU  widest  seuse  elopbantiasis  is  applied  to  auy  marked  degree 
of  hypertrophy  of  Lho  skiu  aud  areolar  tissues  of  a  part;  while  in  its 
narrower  application  it  denot**8  a  disease,  endemic  in  certain  tropi- 
cal and  Rul>-tropical  countries,  wliicii  is  (^haract^^rized  by  a  rorurronce 
of  febrile  attacks,  each  attack  being  accompanied  by  inflammatory 
iiedema  and  progressLve  hypertrophy  of  the  cutaneous  and  areolar 
tis-snes. 

Morbid  Anatomy. 

The  integuments  of  the  affected  part,  say  the  leg,  are  thick,  indu- 
rated, and  often  rough  aud  cannot  be  made  to  move  over  the  more 
deeply  lying  structures.  On  cutting  into  the  limb  the  enlargement 
is  seen  to  be  due  to  great  hypertrophy  of  the  cutis  vera  and  the  sub- 
cutaneous tissue,  which  together  may  have  a  thickness  of  one  to 
many  inches.  To  a  leas  extent  the  intermuscular  areolar  tissue  Jind 
fascite  share  in  this  hypertrophy,  and  in  rare  cases  even  the  periosteum 
and  bones.  The  ei)idermis  is  not  uniformly  affected  and  often  is  un- 
changed, but  sometimes  pat<:'hes  of  it  show  thickening  of  the  Malpi- 
ghian  layer.  Irregularly  distributed  strands  of  fibrous  tissue  are 
found  in  the  thickened  dermal  and  subdermal  layers,  which  add  to 
tlie  firmness  of  the  overgrowth.  Tlio  muscles  show  no  cliange  or  are 
wasted  from  jiressure  and  partial  disuse.  The  ghmds  aud  hair  folli- 
cleH  are  more  or  less  degenerated.  The  lymphatics  ore  much  dilated, 
prominent,  and  distended. 

EnoLOQT. 

Elephantiasis  in  its  endemic  form  is  extremely  prevalent  in  tropi- 
cal and  semi-tropical  countries.  Low-lying  swampy  distriot.s  where 
the  water  is  stagnant  favor  the  disease  more  than  those  which  are 
higher  and  well  dniined.  Mere  altitude,  however,  would  not  seem 
to  1>e  an  etiological  factor,  for  the  disease  is  common  in  mountainous 
districts,  such  as  those  of  Samoa  aud  Madagascar  among  many  others. 
In  the  endemic  areas  the  disease  falls  much  more  severelv  on  tlie  na- 
tives tLan  on  the  resident  Europeans.  In  India  Sir  Joseph  Fa>rer 
thinks  this  is  due  to  racial  differences  and  says  that  Europeans  who 
are  affected  nearly  always  have  some  admixture  of  dark  blood  in  tlieir 
veins.  On  tho  other  hand,  Manson  thinks  the  expUnatiou  lies  in  dif- 
ferences of  opi»ortunity.  that  the  European  by  his  habits  of  life  is  less 
exposed  to  the  exciting  cjiuses  nf  the  disease,  does  less  manual  labor, 
ttud  is  protected  by  his  clothing  from  those  ritiiall  injuries  which  ure 
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the  immediate  cause  of  Uie  attaokd  of  lympiuuigitts;  and,  monovec, 
he  ia  more  carefal  of  the  water  be  ilrinkit  and  of  the  food  he  em^  Ai 
showing  bow  exi^osure  to  slight  injuries,  bv  caasiiig  Ivmplnagitia, 
may  determine  the  outbarst  of  the  disease,  MazMKoi  mendoiu  his  e&- 
perience  that,  taking  the  natives,  elephantiasis  of  the  lo^  is  monpt^ 
valeut  among  the  bilxiriug  chisses  than  among  the  well-to-do»  vhooH 
no  such  difference  is  oljsen-able  in  elephantiAsis  of  the  scroiaa  or 
ch.vluria.  In  supi>()rt  of  this  view  he  notes  aiao  the  fact  thai 
Earopeans  asMimilate  tbeir  modes  of  life  to  those  of  the  taativet 
become  e/jually  liable  to  attack. 

Women  are  lass  often  affected  than  men,  probably 
are  less  exposed  to  attacks  of  lymphangitis. 

The  affection  is  most  common  in  young  adult  and  middle  life  mad 
does  not  frequently  commence  in  childLdod  or  old  age. 

In  the  production  of  Hporailic  elejdiiuitiasia  climate  and  race  pb^ 
no  part.  Any  condition  which  impedes  the  efferent  flow  of  lymph 
and.  of  less  importance,  of  blood  from  a  part  {ireparen  the  way  fur 
elephantijisin.  The  impediment  may  be  central  or  local  to  the  part 
affected.  Tims  obstruction  to  tlie  thoracic  duct,  compreaaion  of  Ihft 
efferent  lymph  trunks  of  a  Hmb  by  tumor,  bony  ont^froirth>*,  or  • 
fuse  inilammatory  thickening,  and  enhirgement  and  occlu.siou  of 
lymph  glands  have  all  letl  to  elephantiasis.  But  here,  too,  the  im 
mediate  cause  of  tlje  hypertrophy  is  recurring  attacks  of  lyupluuigt- 
tis  and  ilet^j)  donnatitis.  probably  excited  by  slight  injuries  acting  oa 
a  lymph-stagnated  area.  Lastly  elephantiasis  is  aometime»i  coo- 
genital. 

Symfivms. 

The  endemic  form  first  manifests  itself  by  an  attack  of  elepl 
toid  fever,  the  constitutiuual  symptoms  of  which  closely  resemble 
attack  of  erysipelas,  viz.,  headache,  mahiise,  nausea,  and  romitiog. 
AccompAuyiug  the  general  symptoms  the  scrotum,  leg,  or  arm,  «« 
the  cufle  may  be,  l>ecomes  inflamed,  swollen,  tense,  and  tender. 
Vesicles  may  t4^mi)o rarity  form  on  the  surface  of  the  swollen  liiuh  aitd 
give  escape  to  lymph,  with  corresponding  relief  of  tension.  Tl»e  gen- 
eral aymptoms  subnide  after  a  period  varying  from  a  few  hours  to  a 
fow  days,  and  tbeir  subsidence  is  followed  by  a  slow  abatement  of  the 
l<Kral  swelling  aud  tenderness.  One  such  attack  forebodes  otfaen, 
which  recur  with  vnrying  severity  at  interv«Ls  of  days,  weeks,  of 
niontlm.  Between  wltiles  there  is  perfect  health.  The  coustilutioatl 
disturbance  may  be  very  marked  or  so  slight  as  to  Iw  hardly  notice- 
able. After  each  attack  of  inflammation^  the  permanent  »>nlnrg(!mcnt 
and  deformity  of  the  affected  i>arts  becomea  greater,  the  size  toeing 
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proportiocal  to  the  number  and  severity  of  the  attacks.  With  the 
lapse  of  veara  the  latt^^r  commonly  l>Pcome  slighter  iiutl  less  freqneut 
aad  ultimately  cease,  ot  are  so  slight  as  to  give  riuu  to  do  symptoms. 
The  growth  of  tlie  affected  part  is  not  always  arrested  by  the  cessa- 
tion of  the  lymphangitis  but  may  continue  notwithstanding,  albeit  at 
a  slower  rate.  The  general  hejiltb  in  no  way  suffers;  what  trouble 
there  is  arises  from  the  impediment  to  free  movement  and  the  liabil- 
ity to  injury  offered  by  the  tumor.  Although  all  regions  of  the  body 
cau  be  affected  by  elephantiasis  the  disease  shows  a  marked  ])refer- 
ence  for  certain  localities.  In  the  vast  maji>rity  of  cjises  the  legs 
are  the  seat,  alone  or  in  company  with  other  parts.  Next  in  order  of 
frequency  cume  the  upi>er  extremities  and  the  scrotum,  and  other 
regions  such  as  the  scalp,  face,  and  female  genitals  now  and  again 
contribute  examples.  In  endemic  elephantiasis  of  the  lower  extremi- 
ties the  brunt  of  the  disease  usually  falls  uj>on  the  legs,  ankles,  and 
feet,  and  the  thighs  are  free  or  only  slightly  affected.  The  leg  and 
foot  become  one  distorted  mass,  with  a  c^mstriction  at  the  level  of 
the  ankle,  although  the  outlines  of  the  latter  are  quite  last;  it  is  no 
uncommon  thing  for  the  calf  to  measure  thirty  inches  in  circumfer- 
ence. Tlie  inguinal  glands  are  variously  affected  and  during  the 
attacks  of  olephantoid  fever  there  is  always  some  adenitis.  Some 
authors  note  a  considerable  enlargement  of  the  glands,  which  may 
sometimes  be  bilateral  although  the  elephantiasis  is  conffnod  to  one 
leg.  Others,  like  Turner,  who  8i>eak8  from  wide  experience  in 
Samoa,  describe  only  an  enlargement  of  the  glands,  during  the  attacks 
of  lymphangitis,  of  a  slight  and  transitory  character. 

EkphanfiafiiM  of  the  Sirotttm. — These  scrotal  tumors  attain  a  great 
size  and  commonly  weigh  about  ten  pounds.  Much  higher  weights 
have,  however,  fre<iuently  been  recorded  and  masses  of  one  hundred, 
and  even  on  one  occasion  of  two  hundred  and  twenty-four,  pounds 
have  been  removed.  Hydroceles  are  often  present  and  contribute  to 
the  weights  of  the  tumors.  The  skin  is  indurate<1,  rough,  and 
wrinkled,  and,  as  is  the  case  elsewhere,  its  sensitiveness  is  diminished. 
The  penis  is  hidden  from  view  and  lies  at  the  end  of  a  long  canal 
which  opens  on  the  anterior  surface  of  the  tumor.  Lymph  scrotum 
is  a  frequent  antecedent  to  elepluuitiasis,  the  former  condition  merg- 
ing into  the  latter. 

Sporadic  elephantiiuiis  like  the  endemic  form  most  fretpieutly  af- 
fects the  legs,  and  for  the  same  reason,  viz.,  that  return  of  lymph  is, 
owing  to  their  position,  more  difficult  here  thau  elsewhere,  and  accord- 
ingly even  a  slight  obstacle  in  the  course  of  the  Ivmph  tmcts  makes  itself 
easily  felt.  The  enlargement  of  the  lind>  is  ?n(»re  uniformly  distributed 
in  this  than  in  the  tropictd  variety,  and  is  not  so  fret^uently  limited  to 
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the  part  below  the  knee.  The  history  of  stich  a  case  coBsists  of  re- 
during  attacks  of  cellnlitis,  each  leaying  behind  it  a  slight  permanent 
addition  to  the  size  of  the  limb.  The  constitational  symptoms  ao- 
oompanying  these  attacks  vary  in  intensity  bnt  are  not  osnally  seyere. 
Among  the  causes  which  produce  the  original  impediments  to  lymph 
flow  may  be  mentioned  tumors  pressing  upon  the  efferent  lymphatics 
and  veins  of  the  limb,  an  acute  attack  of  cellulitis  with  much  effusion, 
which  produces  tension  and  pressure  in  surrounding  parts,  and  phleg- 
masia alba  dolens,  especially  where  there  is  valvular  disease.  A 
syphilitic  inflammation  of  the  lymphatics  leading  to  elephantiasis  has 
been  described. 

Pathology. 

In  its  causation  elephantiasis  is  intimately  related  to  the  lymphan- 
giomata  and  ectasias  produced  by  occlusion  of  lymph  tracts.  The 
lymph  vessels  of  the  affected  parts  are  not  only  found  dilated  and 
distended,  but  there  is  often  escape  of  lymph  or  chyle  from  super- 
ficial blebs  or  from  well-defined  groups  of  vesicles.  It  follows, 
accompanies,  or  precedes  ectasias,  both  internal  and  external,  which 
are  the  result  of  obstruction  of  the  thoracic  duct  or  of  other  large  lymph 
trunks.  Thus  chyluria,  chylous  ascites,  or  chylous  discha^es  from 
the  skin  are  all  from  time  to  time  associated  with  elephantiasis  in 
the  same  patient,  and  in  non-filarial  as  well  as  filarial  cases.  Myers 
(Transactions  of  the  International  Medical  Congress,  Berlin,  1890) 
records  a  case  of  elephantiasis  of  the  left  lower  exti'emity,  with  chyle- 
discharging  vesicles  on  the  left  thigh,  which  vesicles  subsequently 
dried  up  and  gave  place  to  cbyluria.  Quincke  instances  elephanti- 
asic  hypertrophy  and  oedema  of  both  legs,  accompanying  chylous 
ascites.  It  is  not  uncommon  for  lymphangioma  of  the  scrotum  to 
gradually  merge  into  elephantiasis,  and  patients  who  come  under 
treatment  for  the  latter  affection  often  give  a  history  of  antecedent 
lymph  scrotum.  Further,  elephantiasic  hypertrophy  may  often 
be  found  supervening  in  the  regions  of  the  more  circumscribed 
lymphangiomata.  We  see  this  in  macroglossia,  and  in  the  inter- 
esting case  recorded  by  Roberts,  already  quoted,  of  external  lym- 
phorrhoea  complicated  by  chyluria,  in  which  the  cutis  and  subcu- 
taneous tissues  of  the  abdominal  wall,  where  the  lymphangioma  was 
situated,  showed  great  hypertrophy,  measuring  together  from  a  half 
to  one  inch  in  thickness.  Attempts  to  cure  lyrai)h  varices,  €.</.,  lymph 
scrotum,  and  varicose  inguinal  glands  have  resulted  in  the  setting 
up  of  elephantiasis.  This  fact  is  explained  by  supposing  that  the 
collateral  circulation  of  the  lymph  is  interfered  with  by  these  proceed- 
ings and  that  the  resulting  impediment  leads  to  raised  lymph  pres- 
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Biire,  retarded  flow,  aud  formatiou  of  new  vurii't^^,  and  at  the  same 
time  it  suggests  that  the  couditioiis  precediug  and  followiug  the 
treatment  are  correlated.  It  is  quite  certain  theu  that  the  firat  step 
in  the  production  of  elephantiasis  is  occhision  of  the  lym]ih  channels. 
The  occlusion  may  be  situated  either  centrally  in  the  thoracic  duct 
or  locally  in  the  efferent  lymph  channels  of  the  affected  part.  In  the 
former  case  the  diluted  vessels  of  the  elephautiasic  area  will  be  part 
of  a  more  general  ectasia  and  the  stagnation  of  the  lymph  will  be 
]iartial,  the  degree  depending  on  the  efficiency  of  the  anastomotic 
circulation.  In  the  latter  case  the  lymph  varix  will  be  confined  to 
the  iiflFected  part,  and  the  degree  of  stagnation  of  lymph  will  vary 
with  the  extent  of  the  obstruction  and  the  establishment  or  not  of 

t  anastomoses ;  in  some  ixistances  it  is  partial  while  in  others  it  is 
absolute  and  complete.  In  the  former  again,  tlie  cause  of  the  ele- 
phantiiLsis  may  be  any  one  of  those  enumerated  above  as  efficient  in 

»the  i)roduction  <»f  thoracic-duct  oljstruction,  such  as  compression  by 
tiunor,  obliteration  of  the  lumen  by  a  parent  filaria,  etc. ;  aud  in  the 
latter,  the  cause  of  the  stasia  may  l»e  jiressure  from  without,  congeni- 

»tal  occlusion,  or  bhx'king  of  the  vessels  and  glands  by  filarial  ova. 
Owing  to  the  work  of  Dr.  Patrick  Mansou  *  it  is  now  un  established 
fact  that  endemic  elephantiasis  is  frequently  (further  investigation 
may  show  it  to  l)e  invariably)  a  filarial  disease.  Its  frequent  asso- 
ciation with  admitted  manifestations  of  lilariasis  in  the  same  districts 
and  even  in  the  same  individuals,  and  the  fact  that  lymph  varix  and 
sUsis  are  among  its  constant  features,  strongly  point  to  this  conclusion. 
The  hesitancy  shown  by  many  authorities  to  accept  this  view  has  arisen 
from  the  fact  that,  whereas  in  tropical  chyluria,  chylocele,  and  the 
other  filarial  diseases,  the  presence  of  filariie  in  the  blood  is  the  rule. 
in  elephantiasis  it  is  the  exception.  This  admitted  fact  Manson 
explains  by  supposing  that  the  parent  filaria  is  lying  in  a  lymphatic 
area  which  is  completely  occluded;  that  in  elephantiasis  of  the  lower 
extremity,  for  instance,  in  which  the  varix  is  local  aud  not  part  of  a 
general  ecta.sia,  the  parent  worm  is  situated  in  the  lymphatics  (m  the 
distal  side  of  the  groin  glands;  that  its  embryos  or  ova,  though  pres- 
ent in  the  Iv  m])h  of  the  limb,  cannot  reach  the  bloixl  stream  on  account 
of  this  occlusion  of  all  the  lymphatic  outlets.  To  explain  the  totjil 
occlnsion*  Manson  throws  out  the  suggestion  that  the  female  worm 
is  aborting — that  instead  of  normal  embryos  it  is  discharging  into 
the  lymph  stream  immature  ova.  which,  in  virtue  of  their  larger  di- 
ameter, their  inelastic  envelo^^es,  and  their  incapability  of  movement, 


•  V Mr  Article  "  Pilnrial  Diseasw"  by  that  nuthor  in  DavidMHi'i "  Diaeues  of  Wtnn 
ClitUtttet,  "  to  wbkli  Ibe  writer  is  much  iodcbtetl 


r>84 


DAW80N  — DISEASES  OP  THE   I.YHrHATIC   VRSSEU*. 


become  impacted  in  the  lympb  glauds,  and  that  the  latti^r  i^lowK.  od» 
by  ujie.  become  blacked  uutil  the  lymphatics  of  the  limb  are  ectirely 
ahut  off  from  thone  of  the  body  genorally.  That  the  parent  filarb 
does  sometimes  thu8  abort  has  Ijeeu  conclasively  sliows  by  muv 
observations.  We  may  regard  it  as  established  then  that  end«^niic 
elephantiasis  is  often  a  filarial  disease,  but  it  is  still  an  open  qaes- 
tion  whether  it  is  iiivanably  so.  Dr.  Turner  (M'C'all  AnderMoo*K 
"Diseases  of  the  Skin'*),  speaking  from  an  extensive  experience  b 
Samoa,  expresses  himself  against  it^  fihu'ial  origin,  and  in  favor  id 
its  relationship  to  malaria.  In  support  of  his  opinion  bo  mentiou 
that  though  ele]>liKntiaHiH  is  very  common  in  the  island^  lymph 
scrotum  and  chyluria  are  unknown;  that  the  disease  is  particuhirly 
prone  to  make  itH  ap{>earauce  after  exposure  at  night;  that  iinittiuj^ 
the  endemic  area  often  leads  to  recovery,  and  thut  <iuinine  is  an  «iS- 
cient  remedy.  The  presence  or  absence  of  filaria  noctuma  in  BauitiA 
has  not  yet  l)een  determined.  The  first  step  in  the  productiou  of  el«>- 
]>hHntiasis  is  accordingly  occlusion  of  lymphatic  vesselB,  and  in  tbo 
endemic  form  th(^  cause  of  the  occlusion  must  in  maujr  oasee  be 
the  filaria  nocturna. 

At  the  same  time  it  should  be  clearly  understood  that  mere  oocio* 
sion  of  lymphatic  vessels,  juuvided  a  collateral  circulation  is  estal^ 
lished,  will  not  produce  elephuutiasia  or  even  disturb  the  health. 
But  although  a  condition  not  directly  i>rotluctive  of  harm,  it  is  a  ooo- 
staut  Htmrce  of  daugor;  an  occlusion  which  is  i)artial  to-ilar  may 
become  complete  to-morrow,  and  a  limb  in  which  there  ia  even  a  pa^ 
tial  impediment  to  lymph  fiow  is  more  vulnerable  than  one  in  which 
the  flow  of  lymph  is  quite  free.  Very  alight  causes  would  serve  to 
light  up,  in  a  limb  thus  predisposed,  the  attacks  of  cellulitis  which 
mark  the  commencement  and  the  jirogresa  of  the  hy]>ertrophy.  Ow- 
ing to  the  impaired  cirt-ultition  the  effused  products  are  only  imx^er- 
fectly  absorbed,  and  Jifter  each  recurrence  of  infinmmatiou  there  is  a 
permanent  addition  to  the  size  of  the  limb.  Furthermore,  with  the 
progress  of  the  hypertrophy,  the  circulation  luHvuni'S  more  sluggish 
and  increase  in  the  demanils  made  upon  it  goes  hand  in  haod  with 
decrease  in  its  efficiency. 

CongeniUil  elephantiasis  resembles  the  acquired  form  in  its  anato- 
mical characters.  Many  examjiles  of  this  conditioD  have  heev  r^ 
corded,  and  it  is  exemplified  by  macroglossia,  the  structure  and  cau- 
sation of  which  have  already  been  ilesciibt^d. 
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Treatment. 

DuriuK  the  acute  attacks  of  lymphaoKitiR,  rest  in  bed,  elevntioii 
of  the  i>urt,  and  application  of  evaporating  lotions  are  indicated, 
with  a  saline  mixture  internally.  For  elephantiasis  of  the  leg,  rest, 
elevation  of  the  linih,  elastic  banduginK,  and  massage  comprise 
the  routine  treatment;  these  measures  pitlliate,  although  they  cannot 
cure  the  disease.  Electricity,  in  the  forms  of  galvauisiD  and  electro- 
lysis, has  met  with  success  in  some  hands ;  the  former  is  applied  for 
fifteen  to  twenty  minutes  at  a  time  with  the  negative  pole  on  an 
afifected  and  the  positive  pole  on  an  unaffected  area.  Ligature  of  the 
femoral  or  external  iliac  arteries  has  been  jiei-formed  for  both  the 
endemic  and  sporadic  affections,  but  in  neither  case  have  the  results 
been  eucouraging-  In  verv  extreme  degrees  of  hypertrophy  ampu- 
tation of  thp  limb  in  rare  instances  has  become  necessary.  For  ele- 
phautiasis  of  the  scrotum,  if  the  tumor  be  large  and  growing,  complete 
removal  is  practised  and  with  brilliant  results.  The  details  of  this 
surgical  procedure  have  no  place  in  a  work  on  medicine.  Those  who 
believe  that  elephantiasis  is  related  Uy  malaria  recommend  removal 
from  the  endemic  area  and  the  internal  administration  of  quinine 
and  arsenic. 
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DISEASES  OF  THE  THYROID  GLAND. 


The  Bubject  of  diseases  of  the  thyroid  gland  belongs  partly  to 
medicine  and  partly  to  surgery.  The  greater  part  of  this  ai-ticle  is 
devoted  to  the  consideration  of  the  medical  diseases  of  the  thyroid 
gland  which  are  accompanied  by  general  symptoms,  namely,  myxoe- 
dema,  cretinism,  and  exophthalmic  goitre,  as  they  are  of  greater  in- 
terest to  the  physician.  The  local  diseases  of  the  thyroid  gland  which 
do  not  cause  constitutional  disturbance  are  considered  more  briefly, 
as  they  frequently  require  surgical  rather  than  medical  treatment. 

"M  V  X  nimTCM  A 

(ju'^ca,  mucus;  and  o^^r^fifiy  a  swelling.) 

Synonyms, — A  cretinoid  state  supervening  in  adult  life  in  women 
(Gull);  ixichexie  pachyderm iqite  (Charcot);  cachejcia  tltyroideat  cach- 
exia sirumipriva  or  thyreopnva  (Kocher). 

Deflnition. 

Myxcedema  is  an  affection  characterized  by  widespread  changes 
in  nutrition  us  shown  by  the  appearance  of  a  solid  cedematous  swell- 
ing of  the  sul)cutaneous  tissues,  dryness  of  the  skin  and  arrest  of  de- 
velopment of  its  appendages,  subnormal  temperature,  slowness  in 
mental  processes  and  in  the  execution  of  voluntary  movements. 
When  it-arises  in  early  life  an  arrest  of  mental  and  Ixxlily  develop- 
ment occurs  in  addition  to  the  symptoms  obser\-ed  in  the  adult.  The 
condition  is  due  to  loss  of  function  of  the  thyroid  gland  and  the 
consequent  diminution  of  the  supply  of  the  secretion  of  the  gland 
to  the  blood.  The  severity  of  the  syini)toms  depends  upon  the  amount 
of  injury  which  has  l)een  done  to  the  secreting  tissue  of  the  gland,  and 
not  ui>on  the  nature  of  the  process  which  has  brouglit  a)>out  the  de- 
struction of  it,  so  that  the  same  symptoms  may  follow  fibrosis  leading 
to  atrophy,  conversion  into  goitre,  or  removal  by  o]>eratioD.  Strictly 
nX>eaking  myxtedeniais  asyin]»toni  or  rathera  collection  of  symptoms 
of  destruction  of  thyroid-gland  tissue,  just  as  ascites  may  be  a  symp- 
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torn  of  cirrhottis  of  tlie  liver.  It  woulil  lie  more  exAot  t«>  B\ytak  of  the 
ordinary  form  of  the  disease  as  chrouic  interstitial  tbyroiditifl  ord^ 
rhosiB  of  the  thyroid  glaud,  for  ulthoUKh  iuy2ce<lema  is  eurabk  \iy 
thyroid  extract  the  tibrosis  of  the  thyri^id  ^laud  rexnains  incorable. 
Lauz  sug^^ests  that  all  forzuBuf  liiyxoedemu  should  1»e  termed  cackfs^ 
thyroiden^  when  due  to  disease  he  suggests  th<>  name  cach€xia  lAymv 
pncay  and  when  the  result  of  o])eration  i^rhexia  fkyroUitciomka, 
We  shall,  however,  in  thin  article  use  the  terms  myxoHlemA  iixidc9«> 
tinism  in  their  usual  acceptance. 


History. 

The  history  of  myxcedema  is  a  short  one,  for  it  is  littlo  more 
twenty  years  since  attention  was  first  directed  by  Sir  William  OuD 
the  existeuce  of  this  condition,  the  main  features  of  which  are  now 
well  known.  Though  the  liistory  of  this  disease  is  short  it  is  ao 
eventful  oiie,  for  in  this  short  period  wo  have  aoiiuired  more  knovi* 
edge  of  its  nature  and  approjiriato  treatment  tlinn  we  yet  poaaaw  ku 
the  case  of  some  diseases,  the  symptoms  of  which  have  Iteen  well 
known  for  centuiies. 

DurinK  these  twenty  years  clinical  observations  have  famished  os 
with  a  full  arcouut  of  the  symptoms  as  they  occur  in  tiie  vark<ia 
stages  of  the  disouse. 

Post-mortem  and  microscopical  examinations  have  reveated 
of  the  morbid  anatomical  changes  which  underlie  the  symptofns 
have  paved  the  way  for  experimental  reseamh,  which  has  tlir«>wii 
groat  thai  of  light  on  the  pathology  of  the  condition  and  has  iiMH< 
a  rational  means  of  tieatment  that  has  prove<l  Hueceasful  in  retnoi 
the  symptoms  of  this  previously  incurable  mahuly. 

We  have  no  means  of  ascei-taining  h<iw  long  myxo*dem«  toar  Iwwe 
existed,  as  there  is  no  deHt*ripii(m  of  it  in  medical  uritiu|<A  Ivefane 
1873.  In  that  yeai-  Sir  William  (Jull'  tirat  gave  a  clear  deacription  <A 
the  symptoms  in  a  paper  **  On  a  Cretiuuid  State  Su]M*rvpuiDg  in  Adult 
Life  in  Women."  This  paper  was  reiwl  before  tlu*  Clinical  .S^'iriy 
of  liondou  and  in  it  he  desc^ribed  many  of  the  characteristic  featurvi^ 
of  the  disease.  Ho  also  drew  attention  to  the  similarity  hetw«»en  ihi« 
condition  and  cretinism  Jis  described  by  Fagge."  and  expre»*s«nl  ll»«' 
opinion,  which  has  since  been  proved  to  be  correct,  thai  the  oot*  na& 
allied  to  the  other. 

In  1877  W.  M.  OnV  read  a  communication  "On  MyxaHlema,  a 
Term  Proposed  to  be  Applied  to  an  Essential  Condition  in  the  *Cn^- 
tinoid'  Affection  Ot'casiouully  Obser>ed  in  Middh^Agetl  W<mK''n,'" 
before  the  Hoyal  Medical  and  Chirurgical  Society  of  Luodou. 
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Ord  there  descril^  the  clinical  fetitures  of  five  cases  and  the  re- 
sults of  a  poet-QQortem  examination  made  on  one  of  them  by  W.  S. 
Greenfield,  aud  of  a  chemical  examination  of  some  of  the  swollen  akin 
bv  Cranstouu  Charles.  The  relationship  of  the  condition  to  endemic 
and  sporadic  cretinism  was  discussed,  and  as  a  result  of  bis  obseira- 
tions  Ord  suggested  tliat  the  symptoms  were  due  to  the  jelly -likn 
s^^elling  of  the  connective  tissues.  As  pieces  of  the  d^dematous  skin 
yielded  an  excess  of  mucin,  this  mucous  oedema  was  considered  to  be 
the  most  characterintic  feature  of  th«  condition  and  he  pro|>oHed  for 
it  the  name  myxanlema,  which  has  since  then  been  accepted  as  the 
usual  designation  for  this  disease. 

In  tlie  same  pai)er  the  alteretl  condition  of  the  thyroid  gland  was 
described,  and  a  microscopicid  st)ecimen  was  figured  in  which  the 
proper  glandular  structure  was  shown  to  be  almost  entirely  replaced 
by  fibrous  tissue. 

After  this,  cases  were  recorded  by  different  observers  in  different 
countries.  Among  others  may  be  mentioned  Charcot,'  who  in  1881 
gave  the  result  of  his  clinical  oliservations  and  proposed  the  name 
*cachexie  pachydermique"  for  the  disease.  Tlie  following  year 
Jacc|ueB  L.  Reverdiu*  descril>ed  a  chain  of  symptoms  which  he  had 
oltserved  in  oases  after  total  removal  of  the  thyroid  gland  for  goitrous 
enlargement. 

These  symptoms  were  the  same  as  those  which  had  been  already 
cl)Hen'e<l  in  cases  of  myxu'dema  in  England,  though  at  that  time  no 
mention  was  made  of  the  simihirity  which  existed  between  the  two 
conditions. 

In  1«S83  Kocher*  also  described  a  similar  condition,  which  had 
ap]»eared  in  patients  from  whom  he  ha<l  entirely  removed  goitrous 
thyroid  glands,  as  "cachexia  strumijjriva. "  He,  however,  did  not 
attribute  the  condition  which  followeii  the  o[>eratiou  to  loss  of  the 
thyroiil  gland,  but  believed  that  it  was  produced  by  a  chronic  asphyxia 
which  occurretl  as  a  result  of  injuries  received  by  the  structurM  in  the 
neck  during  the  removal  of  the  goitre.  Two  mouths  later  Re^-erdin 
discussed  the  relationship  l>etween  myxowlema  aud  cachexia  stm- 
mipriva.  A  few  months  afterward  Felix  Semon,*  being  struck  by 
the  identity  of  the  symptoms  which  occurretl  in  myxoedema  and  in 
cachexia  stnnnipriva.  suggesteil  that  the  loss  of  function  of  the  thy- 
roid gland,  oivurring  as  it  did  in  both  fH>nditions,  was  probably  the 
comniou  factor  in  the  pnnluction  of  eiich  of  them. 

At  this  stage  a  most  important  investigation  was  undertaken  by  a 
ai>ecial  committee  appointetl  by  the  Clinical  Society  of  Lond<wi  on 
December  14th.  1H83.  in  order  to  gain  furth»>r  information  of  the  sub- 
ject of  myxuHlema  aud  its  i-elatiouship  to  the  allied  conditions  of 
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cachexia  strumipriva  and  cretinism.  The  report  of  this  committee  con- 
tains a  great  deal  of  valuable  information  and  is  the  most  extensive 
account  of  the  disease  which  has  yet  been  published.  As  a  part  of 
this  investigation  Victor  Horsley  undertook  a  series  of  experiments 
on  monkeys  by  means  of  which  he  was  able  to  show  that  cachexia 
strumipriva  was  due  to  the  loss  of  function  resulting  from  removal  of 
the  thyroid  gland.  The  report  of  the  Clinical  Society's  committee" 
also  contains  the  clinical  record  of  one  hundred  and  nine  cases  of 
myxoedema,  accounts  of  the  morbid  anatomy  of  the  disease  with 
chemical  investigations  of  the  diseased  tissues,  and  the  results  of  par- 
tial and  total  removal  of  the  diseased  gland  in  man.  The  general  con- 
clusions of  the  committee  based  on  all  these  observations  were  to  the 
effect  that:  1.  Myxoedema  is  identical  with  cachexia  strumipriva; 
2.  Sporadic  cretinism  is  myxoedema  occurring  in  childhood;  3. 
Endemic  cretinism  is  also  closely  allied  to  myxoedema ;  and  further, 
that  while  these  conditions  are  dependent  on  loss  of  function  due  to 
removal  or  disease  of  the  thyroid  gland,  the  ultimate  cause  of  this 
loss  of  function  in  ordinary  myxoedema  is  not  as  yet  explained. 
Valuable  observations  upon  the  symptoms  and  morbid  anatomy  were 
published  by  Hun  and  Prudden.'  Byrom  Bramwell*  has  published 
some  excellent  and  lifelike  illustrations  of  the  disease  in  his  "  Atlas  of 
Clinical  Medicine. " 

The  next  advances  were  in  the  direction  of  rational  treatment. 
Von  Eiselsberg  "  found  that  the  thyroid  gland  could  be  transplanted 
from  the  necks  of  animals  to  some  other  part  of  the  body  so  as  to 
continue  its  functions  and  prevent  the  onset  of  cachexia  strumipriva. 
Quite  independently,  and  from  his  own  observations,  Victor  Horsley 
was  led  to  suggest  iu  1890  the  grafting  of  a  sheep's  thyroid  gland 
into  a  patient  suflferiug  from  myxcedema  as  a  means  of  arresting  the 
progress  of  the  disease.  This  suggestion  was  acted  upon  by  Betten- 
court  and  Serrano, '*  of  Lisbon,  with  marked  benefit  to  the  patient 
commencing  directly  after  the  operation.  From  this  they  con- 
cluded the  benefit  was  derived  from  absorption  of  the  juice  of  the 
thyroid  gland.  This  observation  led  the  author"  to  suggest  in  1891 
the  employment  of  a  thyroid  gland  extract  as  a  remedy  for  the  dis- 
ease, the  efiiciency  of  which  he'*  avhh  soon  afterward  able  to  prove  by 
injecting  the  remedy  hypodermically  iu  a  well-marked  case  of  myxd^- 
dema.  In  1892  it  was  shown  by  Howitz,''  of  Copenhagen,  and  soon 
afterwards  by  E.  L.  Fox'*  and  by  H.  Mackenzie'*  in  England  that 
the  beneficial  effects  of  the  remedy  which  have  followed  its  employ- 
ment by  hypodermic  injection  could  be  obtained  by  the  simpler 
method  of  giving  the  gland  itself,  or  some  preparation  of  it,  by  the 
mouth. 
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DuriiiK  the  List  four  years  uiauy  papers  have  appearetl  ileKcribiiiK 
the  beneficial  renulU  to  be  obt<tiued  by  the  adniinlHtration  of  the  thy- 
roid gUuid  itaeU  and  of  vjirious  prej^aratious  made  from  it.  Tliese 
articlea  contain  many  valuable  obBorvatious  on  the  disease,  the  means 
of  admimateriug  the  remedy,  and  the  effect  produced  by  it. 


Varieties. 

The  varieties  of  myxoedema  may  for  the  pur|>o8e8  of  description 
be  most  conveniently  divided  int-o  two  groups:  firstly,  those  in  which 
the  condition  occurs  as  a  result  of  destruction  of  thyroid-gland  tissue 
by  disease ;  and  secondly,  those  in  which  it  is  the  result  of  the  removal 
of  the  gland  by  oi>eration. 

In  the  first  grouj)  there  are  several  varieties  of  myxoedema  which 
differ  in  some  respects  from  the  typicjil  udidt  form  of  the  disease 
that  we  are  aocustomeil  to  see  iu  middle-aged  women  and  men. 
The  differences  between  these  varieties  depend  uiK>n  the  age  at  which 
the  disease  fii*Ht  appeared  and  the  nature  of  the  ])rocess  which  led  to 
the  iliminished  functional  activity  of  the  thyroid  gland.  In  this  con- 
nection it  must  be  borne  iu  mind  thai  the  actual  size  of  the  thyroid 
gland  is  not  necessarily  an  iudicati<m  of  the  amount  of  functional 
activit\  of  which  it  is  culpable.  A  citnsiilerably  enlarged  gland  may, 
from  the  nature  of  the  structural  enlargement,  be  just  as  incapable  of 
carrying  on  its  normal  f\iuction  as  an  atrophied  gland. 

The  most  remarkable  variety  is  the  infantile  form,  which  is  con- 
genital or  commences  in  early  childhood.  The  condition  which  de- 
velops under  these  circumstances  is  known  as  cretinism,  and  is  char- 
acterized by  an  almost  ctmijilete  arrest  of  mental  and  botlily  develop- 
ment in  addition  to  the  usual  symjttoms  of  the  disease  as  oliserved  in 
the  adult.  Cretinism  oct^urs  endemically  in  certain  districts  of  some 
countries  and  then  is  not  infrequently  complicated  by  the  presence 
of  a  goitre,  such  cases  being  knoiK-n  as  goitrous  cretins,  the  enlarge- 
ment of  the  thyroid  gland  l)eing  asscn-iated  with  loss  of  its  function. 
The  sporadic  form  of  cretinism  is  assooialed  with  altsence  or  atrophy 
of  tlie  thyroid  gland  just  as  in  the  adult  form  of  the  disease.  These 
varieties  will  he  considered  sejiarately  from  the  adult  form  on  account 
of  tlie  many  sjxtcial  features  which  tliey  possess. 

Intermediate  between  the  infantile  and  adult  forms  of  myxoedenift 
are  the  somewhat  rare  cases  iu  which  the  disease  has  commenced  at 
some  age  l^etween  infancy  and  puberty.  In  these  the  symptoms  are 
the  same  as  in  the  adult,  but  there  is  iu  addition  arrest  of  development 
at  the  stage  at  which  it  had  arrived  \\  Utu  thesymptoms  fii-st  ap|>eared, 
SO  that  we  find  all  varieties  interinetliate  l>etweeu  infantile  cretioisin 
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aud  adult  myxtedema.  Tbe  earlier  the  onset  the  more  neaclj  ih^ 
symptoias  conforui  to  tlie  tyjie  of  orefcinism,  aud  the  later  the  omH 
the  neai'er  the  resemblance  to  n»yxtt*dema  in  the  adult.  All  Uxm, 
however,  iu  whom  the  disease  has  commenced  before  theageoffif* 
teen  we  shall  consider  as  cretins. 

Of  the  adult  form  there  is  a  slight  variety  which  I  have  obftcrvftl 
several  tiuies  iu  women  between  forty  aud  fifty  years  of  ag*^.  Id  tliU 
the  symptoms  are  very  slight  and  as  far  as  my  oliBer\'ation  goes  thev 
do  not  tend  to  get  worse,  in  fact  I  believe  that  they  may  Tt>covt-r 
spimtaueously,  either  because  the  thyroid  gland  regaius  some  of  iU 
lost  activity  or  else  it  may  be  that  the  jmrt  of  the  gland  which  i*  \A 
skill  functionally  active  is  sufficient  to  maintain  ht^olth  again  m 
advances  aud  the  thyroid  becomes  of  less  importance. 

In  eacli  variety  we  find  varying  degrees  of  severity.  There  are 
caae«  iu  which  tlie  syraptoms  are  slight  aud  at  times  by  no  flMMW 
easily  detected.  These  slight  cases  are  often  iu  tlie  early  sta^  and 
may  become  more  severe  as  time  goes  on.  All  degr&ee  of  aereritv 
have  l>een  observed  from  these  slight  cases  to  those  in  which  the  dis- 
ease has  rendered  the  jiatient  totally  incajmble  of  mental  or  bodily 
effort. 

In  the  second  group  in  which  the  symptoms  are  due  to  the  removal 
of  the  thyroid  glaud  by  ojteration  we  also  find  different  types  which 
de|>end  upon  the  age  at  which  the  thyroid  glaud  was  removed.  la 
the  adult  form  the  symptoms  are  identical  with  those  of  ordinary 
myxtbdema.  Iu  cases  iu  which  the  thyroid  glaud  has  been  removed 
iu  childhoo^l  the  symptoms  have  been  tlie  same  as  those  of  apocadie 
cretinism.  The  first  example  of  this  type  was  deecribed  by  Fita) 
Bruns,"  in  which  the  patient,  eighteen  years  after  thyroidectomy  h^d 
I'een  performed  at  the  age  of  ten,  presented  the  oharacteristio  Caa- 
tures  of  a  cretin. 

Etiology. 

Of  the  actual  exciting  cause  of  the  changes  in  the  thyroid  glaud 
which  lead  to  the  development  of  myxcBdema,  in  the  great  majority 
of  cases  we  as  yet  knofv  nothing.  Iu  a  few  cases  the  destructive  lasiott 
of  the  thyroid  gland  has  been  traced  to  a  definite  exciting  oaita«. 
Kohler  has  recorded  two  crises  in  one  of  wliich  syphilis**  and  in  tba 
other  actinomycosis"  of  the  thyroid  gland  W  to  the  development' 
myxo'dema.  There  are  certain  conditions  under  which  the  dii 
most  frequently  develops  and  which  may  be  considered  as  predia] 
iug  causes,  and  as  such  recjuire  cousidcratiou  in  det-ail. 

A'je. — Myxcedema  may  develop  at  any  ]>eriod  of  life  from  infancy 
to  old  age,  but  when  the  disease  occurs  before  full  development 
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taken  place  il  has  special  features,  so  that  we  sball  here  oonaider 
onlv  tbeailult  form  of  the  disease  commencing  after  the  age  of  fifteen. 
Hon  and  Pniddeu'  found  that  the  average  age  at  which  the  diHeaso 
commenced  in  70  women  was  thiity-eight  years  and  in  20  men  forty- 
two  years.  The  following  table  comi>iled  from  274  eases  in  which 
tlie  age  at  which  the  symptoms  were  first  noticed  was  recorded,  shows 
the  cora|>arative  frequency  of  onset  in  (uicL  i>erioil  of  ^xv  years  from 
fi^fteen  to  eighty. 

Between  15  ftDd  20 1  6  7 

•  aO    *•    26 1  lU  80 

*  a5  -  ao 8         18         81 

•  80  "    85 0  81  81 

35  "    40 8  48  80 

40  ••     45 7  46  88 

45  ••    50 8  88  84 

**  50    -    55 8  28  88 

*•  .Vj    •*    80 , 1  18  18 

*  W    **    70 , 0  10  10 

«  70-80 . .  I  1  8 

ToUil 81  848  874 

From  this  table  we  see  that  in  women  myxoedema  may  occur  at 
any  time  <if  life,  from  fifteen  years  of  age  up  to  seventy.  From 
fifteen  to  forty-five  there  is  an  increasing  number  in  each  succeeding 
period  of  five  years,  after  which  the  numbers  diminish.  Nearly  all 
the  cases,  however,  occur  between  twenty  and  sixty  and  more  than 
half  of  the  total  number  between  thirty  and  fifty.  In  comparing  the 
diflferent  jieriods  with  each  other  we  find  that  the  disease  develops 
most  frequently  between  thirt>  -five  and  forty -five  and  rather  more 
frequently  in  the  five  years  following  the  fortieth  year  than  in  tlie 
five  years  whicli  precede  it.  Thus  it  is  evident  that  between  thirty- 
five  and  forty -five  and  eHj)e('ially  between  forty  and  forty -five  a  woman 
is  more  liable  to  myxuetlema  than  during  any  other  similar  period  of 
her  life.  In  men  also  the  disease  mjiy  occur  tit  any  age  from  fifteen 
to  seventy,  but  in  two-thirds  of  the  ca-ses  the  disease  first  appeared 
l)etwpen  thirty-five  and  fifty,  so  that  this  is  evidently  the  period  of 
life  during  which  the  disease  is  most  liable  to  develop. 

aS'-pj'.— Myxtederaa  oooura  very  much  more  frecpiently  in  women 
than  in  men,  so  that  sex  plays  an  important  part  in  predisposition  to 
the  disease.  Hun  and  Pruddeu'  found  that  out  of  150  cases  113  were 
females,  82  males,  and  the  sex  was  not  stated  in  the  remaining  5.  In 
a  seriea  of  370  coses  of  which  I  have  been  able  to  ascertain  the  MX, 
322  were  women  and  48  were  men.  showing  that  the  disease  is  nearly 
aeveu  times  as  frequent  in  the  female  as  it  is  in  the  male. 
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Heredity. — In  some  fuxuiliea  tbere  is  a  ilistinct  x>redi8|Kmitiniitr> 
disease  of  the  thyroid  j^hiud.  Several  luemlwrs  of  the  same  family 
may  be  affected  by  the  same  dineaae  or  different  forma  of  thyroid  dw» 
ease  may  appear  in  meral)ers  of  the  same  family.  Of  the  latt^^r  Maude 
haB  recorded  an  example  in  the  case  of  a  family  in  which  the  mother 
waa  myxnedematouK  and  tlie  daughter  suffered  from  esophtlialmic 
goitre.  Myxedema  does  occasiuually  (X'cur  in  more  thau  one  lueiober 
of  the  same  family. 

The  Clinical  Society's  report  mentions  one  family  in  which  thrw» 
sisters  all  develoi}ed  myxonlema.  Hun  and  Frudden^  mention  oim> 
family  iu  which  three  sistei-s  were  myxuedematous,  one  of  whom  had 
a  daughter  who  showed  early  signs  of  the  disease;  one  in  which  boili 
the  father  and  sister  of  the  patient  had  myxoedema;  two  families  in 
which  two  sisters,  and  two  othei-s  iu  which  both  mother  aud  <b«ugiiU:r 
were  affected,  I  have  information  of  one  family  in  whieli  two  8isU«ni 
wore  myxcedematoiis,  aud  another  has  been  obsen'ed  by  Mitcholl  and 
CruiK  in  which  a  brother  and  sister  were  both  affect*^!.  Pntuam" 
records  a  case  in  which  a  cousin  aud  an  aunt  lilso  had  myxiL'demA. 

From  these  examples  it  will  be  evident  that  in  a  few  cases  tlie  pre- 
disposition to  the  disease  is  inherite*!  from  one  of  the  parentis  and 
that  in  some  families  there  is  a  tendency  for  theilisease  to  de^-elop  in 
two  or  three  members  of  the  same  generation  of  the  family.  Of  tlti* 
other  diseases  which  appear  in  the  family  histories  of  patienta  soffrr- 
ing  from  myxa'dema  the  most  fretpient  are  tuberculosis  aud  fnuctiomil 
diseases  of  thi^  ner^'ous  system,  so  that  they  may  possibly  i>lay  aonie 
j)art  in  producing  a  predisposition  to  the  tlisease. 

LiHXiUty. — The  distribution  of  myxanlema  is  a  question  of  k^^aL 
interest,  and  a  fuller  knowledge  of  this  subject  may  throw  light  on  the 
|>art  which  h>cal  conditions  appear  to  play  in  the  pnitluction 
disease.     The  data  we  now  possess  show  that  the  disease  oocnra 
more  fref|uently  in  some  parts  of  the  world  tliau  in  others.     It 
develops  in  the  tropics. 

One  case  is  recorded  by  Bramwell*  in  which  the  symptotiHi  de- 
veloped in  India  in  the  district  of  Rajputana,  and  another  by  Wilaon" 
in  which  the  diseikse  apj^eared  after  more  than  twenty-five  yean* 
resideuco  at  the  Cape  of  Clood  Hope. 

Cases  of  myxcedema  are  not  very  rare  in  Australia  and  M  laaay  «« 
nineteen  cases  were  recorded  in  a  recent  numlier  of  the  AuMtraiamaki 
MfifhU  Ckfzvtfe.*''  Cummins"  has  obsened  two  cases  in  males  in 
Thibet.  I  know  of  no  reconl  of  any  case  of  myxce<lema  which  baa 
h€M^u  observed  in  any  of  the  coloi*ed  races.  Whether  this  fact  dfr- 
penils  upon  climate  or  races  i^>'  the  ease  with  which  a  case  (xxrurring 
in  a  colored  womivn  might  be  overlooked,  I  am  unable  to  say.     Myx- 
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Lema  certainly  occiu*8  most  fi*e<iuent]y  in  cold  climates  and  is  prob- 
ablv  more  fretiueDt  in  Eui^pe  than  in  any  other  eoutinont. 

The  diseiise  is  well  known  in  America,  but  it  does  not  ai>j)€ar  to 
be  so  common  there  jih  it  is  iu  Eurojw.  Of  Euriii>eau  countries  morn 
ttMS  have  l)een  I'econled  in  the  British  L«le8,  where  the  disease  was 
first  de8cril)ed.  than  iu  any  other  country.  The  distribution  of  the 
disease  in  Great  Britain  is  by  no  meanH  uniform,  as  cases  are  not  un- 
common in  some  parts  of  the  country,  while  in  others  they  are  much 
less  frec|uently  seen.  In  the  ('linical  8<x'iety's  report  the  residence 
of  7(j  of  the  patients  is  stfited;  of  these  4G  lived  in  England,  5  iu 
Scotland,  and  2  in  Ireland.  These  ti|j:iues  do  not  at  all  repi-esent  the 
number  of  cases  which  have  l>eeu  recently  recorder!  in  these  different 
countries,  for  from  Scotland  alone  more  than  50  cases  have  l>een  re- 
ported during  the  last  two  years.  In  Edinburgh  and  Dundee  eHf»e- 
cially,  myxdHlema  is  not  at  all  uncommon.  In  a  recent  discussion  at 
the  Ediubuigh  Medico-Chinirgical  Society"  Byrom  Bramwell  men- 
tioned that  in  Edinburgh  (population  'i61/if>l)  alone  there  were  some 
25  or  30  cases  of  myxcedema  and  cretinism,  a  considerable  portion  of 
which  l>eh)nged  to  a  particular  district  of  the  city,  and  Stalker  stated 
that  in  Dundee  (popuhition  153,0*5^)  lie  knew  of  at  least  21  cases. 

In  England  myxie^Iema  ai)i>ears  to  [va  more  prevalejit  in  the  north 
than  in  other  parts  of  the  country,  and  e8i)ecially  in  the  lower  parts 
of  the  Tyne  valley  which  runs  for  a  ilistjuice  of  some  ten  miles  from 
the  west  end  of  Newcastle  to  the  German  ocean.  On  the  banks  of 
tlie  Tyne  iu  the  towns  of  Newcastle,  Gateshe^,  Felling,  and  South 
Shields,  which  have  an  aggregate  population  of  '^fi8.lHH>,  during  th** 
last  three  years  I  have  either  seen  or  l>een  informed  of  29  cases  of 
myxcedema.  Though  not  so  common  here  as  in  Edinburgh  and  Dun- 
dee, I  do  not  know  of  any  other  district  in  England  where  there  are 
so  many  cases  in  pro]>ortion  to  the  number  of  inhabit^ints. 

In  Ireland  I  have  information  regarding  6  cases,  and  Bramwell* 
mentions  3  others.  In  L<jwer  Brittany  Morvan"  reported  11  cases, 
otherwise  the  disease  is  not  common  iu  France.  In  Germany  and 
Belgium  myxttiiema  is  rare,  and  in  Norway'*  ouly  4  ciises  have 
been  recorded. 

These  facts  show  that  iu  certjiin  districts  and  towns  myxrvdemais 
endemic,  but  we  do  not  as  yet  know  what  special  conditions  iu  these 
plac<^s  are  respoUHible  for  the  greater  freiiuency  of  the  disease. 
Social  position  does  not  appear  to  have  any  special  iutiueuee  a|>ou 
its  production,  as  cases  occur  among  all  classes  of  society.  The 
larger  numl>er  come  from  the  lower  class,  but  this  is  fully  acconnte<l 
for  by  tlie  larger  uuml>ers  which  com|K»He  this  class. 

Pernimal   --i«/c*Wf/*//i.— Neither  syphilis  nor  akn^liol  appears  to 
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cause  any  special  predispositioii  to  myxoedema.  It  is  an  interestiBg 
fact  that  in  some  cases  of  myxoedema  the  onset  of  the  disease  is  pre- 
ceded by  enlargement  of  the  thyroid  gland  accompanied  by  other 
symptoms  of  exophthalmic  goitre.  In  these  cases  it  seems  very 
probable  that  the  myxoedema  was  a  late  result  of  changes  which 
started  in  the  thyroid  gland  during  the  attack  of  exophthalmic  goitre 
and  ultimately  led  to  atrophy.  The  very  marked  excess  of  cases  of 
myxcedema  among  women  naturally  raises  the  question  of  the  asso- 
ciation of  the  onset  of  the  disease  with  changes  in  the  female  genera- 
tive system.  Variations  in  size  of  the  thyroid  gland  are  not  infre- 
quently noticed  in  connection  with  menstruation  and  pregnancy. 
The  larger  number  of  cases  of  myxoedema  occur  in  married  women 
who  have  borne  children.  Thus  of  the  cases  collected  by  the  Olinical 
Society  69  were  married,  only  7  of  whom  had  not  borne  children,  14 
were  single,  and  1  a  prostitute. 

Of  113  oases  occurring  in  women  collected  by  Hun  and  Pmdden,* 
82  were  married,  14  were  single,  and  in  17  this  point  is  not  stated. 
Out  of  64  of  these  oases  in  which  a  statement  is  made  as  to  the  family, 
only  4  had  not  borne  children,  and  the  other  60  had  more  than  800 
children  and  29  miscarriages.  Thus  excessive  child-bearing  sooms 
to  be  a  predisposing  cause  to  myxoedema.  Excessive  uterine  hemox^ 
rhage  is  also  said  to  be  a  frequent  antecedent,  but  as  hemorrhage  is  a 
common  symptom  of  myxoedema  iteelf,  this  may  in  such  cases  be  an 
early  symptom  rather  than  a  predisposing  canse.  It  should  also  be 
pointed  out  that  the  greater  number  of  caseB  of  myxoe^lema  in  women 
commence  between  forty  and  forty-five  years  of  age,  so  that  in  these 
cases  the  fuuctioual  activity  of  the  thyroid  gland  first  begins  to  show 
signs  of  failure  about  the  same  time  of  life  that  the  female  generative 
system  also  ceases  to  be  productive.  It  is  not  unreasonable  to  sup- 
pose that  the  atrophy  of  the  former  may  in  some  way  be  connected 
with  the  menopause,  though  we  do  not  often  find  it  stated  that  the 
disease  commenced  just  at  that  time. 

Symptoms. 

The  symptoms  of  myxoedema  develop  slowly,  and  the  onset  is  so 
gradual  in  the  great  majority  of  cases  that  it  is  often  difficult  to  as- 
certain Low  long  the  disease  has  lasted.  It  not  infrequently  happens 
that  several  mouths  or  even  a  year  may  elapse  before  the  symptoms 
become  really  distinct.  Occasionally  they  develop  more  rapidly 
and  become  well  marked  in  the  course  of  a  few  weeks,  so  that  with- 
in two  mouths  from  the  coinmeucement  of  ill  health  the  symptoms 
are  suificieutly  well  marked  to  suggest  the  nature  of  the  disease 
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at  the  first  glance.  This  rapitl  development  oceure  more  frequently 
when  the  lUsease  commences  in  .voting  adolts  than  in  those  of  more 
advanced  years. 

At  the  commeucemeut  of  the  disease  the  patient  may  at  first  only 
be  conscious  of  a  certain  degree  of  languor  to  which  she  is  unaccus- 
tomed. The  ordinary  round  of  household  duties  which  used  to  be 
accomplished  without  couHciDUHefTortlipginH  to  Ije  a  burden  audmuch 
more  energy  is  rec^uired  iu  doing  work  of  any  kind  than  was  neces- 
sary before.  Some  who  are  naturally  energetic  struggle  against  this 
languor,  while  others  soon  give  way  to  it,  give  up  most  of  their  work, 
and  stay  indoors  as  much  as  possible.  In  winter  the  cold  is  felt  mom 
acutely  than  in  former  years,  and  the  patients  complain  that  they  can- 
not keep  M*arm  and  cousecpiently  sit  as  ne-ar  as  possible  to  the  tire. 
In  addition  to  disinclination  for  effort  there  is  loss  of  activity  so  that 
all  voluntary  movements  are  performed  more  slowly  than  usual.  A 
change  in  the  apr>earance  is  notice*!,  efii>eciaUy  by  thosf*  who  have 
not  seen  the  patient  for  some  time,  owing  to  the  gradual  accumula- 
tion of  the  myxoedematous  swelling  in  the  sul»cutane<nis  tissues  of 
the  face.  This  giaduid  change  being  accompanied  by  general  in- 
crease in  the  size  and  weight  of  the  bcnly  is  often  mistaken  for  ordi- 
aar>'  obesity.  In  these  early  stages  of  the  disease  it  is  not  alwa>s 
^easy  to  come  to  a  cfmclusif>n  as  to  the  true  miture  of  tlie  cjise,  for 
the  more  profound  changes  in  nutrition  which  are  so  well  marked  in 
a  case  of  longer  duration  are  alweut  in  the  early  stages.  Thus  the 
skin  may  remain  fairly  moist,  the  hair  as  ])lentiful  as  ever,  and  the 
temperature  at  the  normal  level.  In  a  folly  developed  CJise  of  myxo^ 
derna  the  symptoms  of  the  disease  are  very  characteristic  and  require 
description  iu  detail. 

Solid  (Edema. 

The  most  characteristic  symptom  of  myxiedema,  and  that  from 
which  the  disease  takes  its  name,  is  the  solid  owlema  which  develops 
in  the  sulwutaneouH  tisHues  of  the  lH>dy.  This  swelling  is  moi^t  fidly 
develoiied  in  the  loose  subcutaneous  tissues  and  is  scanty  in  parts 
where  the  skin  is  firmly  fixed  t<>  tlie  structures  which  lie  beneath  it. 
Thus,  for  example,  it  is  geueriilly  abundant  on  the  back  of  the  hand, 
while  little  can  be  det4^'te<l  beneath  the  skin  of  the  jtabn.  The  swell- 
ing is  in  most  c»i»es  first  of  all  detected  in  the  face,  as  it  pnxluces  a 
very  considerable  alt^^ration  in  the  appearance  <*f  the  [»atieut.  In 
some  cases  it  is  . swelling  of  some  part  of  the  upper  or  lower  limbx 
wliich  first  attracts  attention,  iu  which  case  the  lower  limbs  appear  to 
b*.*  more  fre<|«ently  the  seat  of  the  early  swelling  than  the  up|«r. 
Sooner  or  later  a  general  solid  uxlema  is  develoiied.     Although  the 
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Bwelling  resemblea  a  watery  oe^lema  in  appearauce,  such  aa  is  seen  in 
Brigbt's  disease,  on  jn^essnre  with  the  finger  it  is  found  to  be  solid 
and  uo  depression  is  left  at  the  point  where  pressure  has  been  made. 
If  the  swollen  part  is  pricked,  uo  fluid  exudes  unless  the  solid  oedema 
is  associated  with  watery  rrdenia  as  well,  as  is  the  case  soTuetimes  in 
the  lower  extremities.  Wht^u  the  sivelliuK  is  well  developed  it  may 
vary  in  amount  from  time  to  time.  The  ehaugos  produced  in  facial 
expression  by  the  swelling  are  often  very  remarkable,  and  so  great 
is  the  alteration  in  some  caseH  that  the  patient  is  with  ditHculty  reeog- 


Fio.  «.— Arfis.'nr  Myx'Todemalna  Woman  Aged  Fifty-two  Years.    Duration  of  the  dlsMue,  twelro 

years. 

uizpd  by  friends  who  have  not  seen  her  since  the  commencement  of 
the  disease.  The  swelling  tends  to  obliterate  the  special  character 
("f  the  iudiviiliial  foiittircs  jind  to  smooth  out  the  natund  wrinkles, 
the  result  being  that  many  cases  of  myxoedema  develop  a  family  like- 
ness to  a  common  typc^.  The  general  facial  chnrnrtors  are  well  shown 
in  Figs.  44  and  4*».  Tlie  Hwelliug  is  well  mnrktul  in  the  su1>cutaneous 
tissues  of  the  up[)er  aud  lower  eyelids.  The  upper  eyelid  is  wrinkled 
and  the  supraorbital  fossa  is  tilled  up  by  the  rayxoedematous  swelling. 
The  skin  just  beneath  the  lower  eyelid  is  swollen  and  jienduloua  and 
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looks  trauHlnoeut  aa  if  disteuded  by  n  dear  fluid  or  a  gelatinouB  sub- 
stance. Ah  a  result  of  the  swelling  of  the  upper  evelid  it  tends  to 
.dro<:)p  and  a  difficulty  ia  often  ox]>erienced  in  lookinj^  upwaid.  This 
obstruction  to  the  upward  view  is  in  a  measure  conipensated  for  by 
an  overaction  of  thooccipito-frontalisiunscley  by  the  tonic  contraction 
of  which  the  eyebrowH  are  kei>t  constantly  elevated.  This  C4>ntriic- 
tiou  of  th«  occipittHfroutjilis  muscle  causps  the  very  marked  transvorse 
i^Tinkling  of  the  forehead  which  is  often  seen  in  cases  of  inyxoKlemu. 
The  uose  beci>me8  thickened  and  enlargeil,  owing  to  the  swelling  of 


4a.— The  rfttlABl  AeprsMUtcd  In  Flu.  H,  ntltr  SerrJt  >tDaUis'  Tntdxuent  by  Thrn>M  Extract. 


tlje  8nl>cutaDeous  tissues.  The  enlargement  thus  materially  diff»»r8 
from  tliat  which  tiikt^s  phice  iu  aciomegaly  iu  whirh  tlie  a<'tual  struc- 
turrt  of  the  nose  itself  isiucreiiscdin  h'v/jo.  Iu  onocasellinveobsorveil 
a  deposit  of  golden-\clli»w  fat  under  the  exp<»sed  part  of  the  orbital 
conjunctiva,  which  did  not  extend  to  the  parts  of  the  eyelmll,  which 
remained  t^ivered  by  the  eveliils  when  the  eyes  were  oj>en.  Tlie 
cheeks  are  full  nud  round  and  iu  some  cases  rather  ]»eudidous.  The 
centre  in  occupied  by  a  circumscribed  pink  tlush.  The  lips  are  thick 
and  everted  and  the  mouth  apjiears  to  ho  widened.     There  is  often  a 
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coQsiderable  ftinomit  of  awelliug  of  the  subcutaneous  tisanes  beneAth 
the  chin,  iind  tiio  neck  is  considenibly  increased  in  circumference  so 
that  a  collar  which  fitted  easily  before  can  no  longer  be  worn.  The 
ears  are  often  swollen  and  enlarged.  The  result  of  these  changes 
in  the  feature.s  is  that  the  face  has  a  stolid  expression,  which  vai'ies 
but  little  with  passing  emotions  as  tlie  natural  lines  and  wrinkles  in 
the  skin  are  obliterated.  The  actual  change  in  apijearance  which  is 
due  to  the  swellinR  can  be  most  readily  appreciated  by  watching  the 
effect  of  treatment  by  thyroid  extract,  under  wliioh  the  swelling  rapidly 
disapjiears  and  the  face  soon  regains  its  normal  appearance.     This 


Via.  45.— A  Cam  of  MyxnMtenia  In  a  Han,  Ag«d  Fnrty-four  Yemn. 

contrast  is  well  illustrated  by  Figs.  44,  45,  4t),  and  47.  In  the  supra- 
clavicular region  there  is  generally  some  fulnesn  and  in  some  a 
"fatty"  tuini^rs  have  been  described  in  this  part,  such  as  are  com-" 
monly  found  in  cretins.  When  the  swelling  is  general,  the  trunk  and 
limbs  are  increased  in  size.  In  this  case  the  arms  and  legs  are  uni- 
formly swollen,  and  if  the  swelling  is  well  marked  the  niovera<^nts  of 
the  joints  are  limited  by  it.  Thus  the  patient  may  no  longer  be  able 
to  reach  the  back  of  the  iiRck  to  fasten  the  collar  behind,  or  to  stoop 
sufficiently  to  lace  the  boots  while  sitting.  The  hands  are  swollen,  the 
swelling  being  more  marked  on  the  back  of  the  hand  where  the  skin 
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loose  tbau  on  the  i>aliuar  aspect.  The  banil  like  the  face  loses 
its  characteristic  features  ami  looks  hroad  and  "spade-like."  The 
movements  of  the  fingers  are  rendered  difficult  and  slow  by  the  swell- 
ing. The  feet  also  are  swollen  and  in  some  cases  the  enlargement  ia 
in  part  due  to  the  iiresence  of  watery  redema  which  pits  on  jjressure. 
The  vnlva  may  be  swollen  or  of  normal  size.  The  rayxcedematous 
swelling  adds  materially  to  the  weight  of  the  botly  and  as  it  develojis 
the  weight  increases.  The  actual  increase  in  weight  can  l*e  estimatwl 
more  exactly  by  taking  the  ami  mnt  of  weight  which  is  lost  during  treat- 
ment by  thyroiil  extract  than  by  cf^niiuiriug  the  weight  taken  l>efore 


Ft*.  IT.— nuient  Rapcfiaeptfd  In  Ftg.  W.    Aflar  six  wwk*'  trnfttrociet  hj  thyrrM  tn^rwet. 

the  onset  of  the  disease  with  that  taken  when  the  sym]>toms  are  fully 
developed,  for  it  is  very  difHcnlt  to  fix  the  actual  date  of  onset.  The 
loss  of  weight  which  takes  place  during  the  treatment  shows  that  the 
wdema  may  add  as  much  as  one  or  even  two  stones  (fourteen  to 
twenty-eight  {xiunds)  to  the  natural  weight  of  the  body. 


Thtroid  Oi^xd. 

In  healthy  persons  it  is  oftfm  very  difficult  to  make  out  the  exact 
size  of  the  thyroid  gland  by  {>alpation  and  to  determine  if  there  is  any 
Vol,   I  v.— 15 
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dimiuutiou  iu  it.  This  difficulty  is  uiucli  grenter  if  the  mze  of  tli4^ 
ueok  is  inoreAsod  by  either  suhcutaiieuiis  fat  or  inyxaMlematoiH  swaO- 
iug^  8o  that  in  a  considerable  naiDl)er  of  L*a«ie8  uf  xnyxoBdenui  tin* 
thyroid  gland  cannot  be  felt  at  all.  When  the  Hize  of  th«*  ^l^uid  vmu 
be  made  out,  it  iH  in  most  cases  found  to  l>e  smaller  tlmti 
Knlar>;ement  is  rare.  In  the  Clinical  Society's  report  tlie  couditii 
of  the  gland  was  noted  in  •59  cases.  In  "22  it  was  foand  to  }»  small 
or  atnjpliied;  in  3  of  these  there  had  been  a  previous  euhirRemwil 
In  23  the  gland  either  could  not  be  felt  at  all  or  the  condition  va» 
uncertaiu.  In  4  cases  there  was  eulargement  of  the  gland,  iu  ^  it  wm 
Haid  to  be  nornml  in  kizo.  Huu  and  Pruddon'  found  that  the  gUnd 
was  dimiuished  in  size  iu  seventy -eight  i>er  cent,  of  the  cases  tabu- 
lated by  them. 

CiTANEous  Syhtem. 

Skith — In  fully  developed  myxoedema,  the  skin  and  its  appeo- 
dageH  nudergo  very  profound  changes  which  become  more  and  mow 
marked  as  time  goes  on.  The  skin  is  dry  and  rough,  and  the  saper- 
Hcial  layei-s  <if  the  epidermis  are  often  shed  as  a  fine  white  powder. 
Ti»e  skin  of  the  face  is  generally  more  or  less  distended  by  th»«  soliil 
(j^dema.  It  is  often  yellow  in  color,  and  so  marked  may  tliis  di»- 
coloration  become  that,  in  one  of  my  cases,  the  |Mitiont*s  frieuJi* 
thought  he  was  suffering  from  jaundice.  In  the  centre  of  each  cheek 
there  is  a  circumKcril>ed  pink  tiush  due  to  dilatation  of  the  smalt 
veins  in  the  skin.  The  swelling  of  the  face,  the  discoloratioD  of  thh 
skin,  nixii  the  central  tlnsh  on  the  cheek  together  pro«1ace  such  a 
characteristic  appearance  that  once  it  has  been  seen  it  can  uertf  be 
forgotten.  This  characteristic  apiK^arance  is  remarkably  well  rept^ 
sen  ted  in  Bramweirs  colored  plates.*  The  skin  of  the  l)acks  of 
hun<ls  is  )»ftcu  much  wrinkled  unless  it  isdisteudeil  by  niys<edemj 
swelling.  On  the  palms  it  is  dry,  rongh,  and  not  infreqnently 
cra<fked.  The  skin  of  the  feet  is  like  that  of  the  hands.  In  advantvd 
cases  perspiration  is  entirely  absent  and  often  has  not  l>eeu  seen  for 
several  years.  Sebaceous  secretion  is  also  nl)seut.  In  tbe  early 
stages  perspiration  is  still  present  and  the  skin  may  remain  fairly 
moist.  Warty  groAvths  and  moles  are  frequently  pi*esent  on  the  ttkin,^ 
Huu  and  Prudden'  found  they  were  pi*esent  in  twelve  of  the 
which  they  collected, 

Httu\ — The  hair  Ijecomes  thin  and  scanty  and  is  almoHt  lost  in  a 
laive  number  of  cases.  This  occuired  iu  eighty -«ix  per  cent  of  Huu 
aud  Prudilen's  cases.  The  loss  of  hair  is  most  noticeable  on  the 
scali>.  The  hair  may  only  1>e  thin  or  the  heiul  mny  b«  qait«  bald, 
except  at  one  or  two  points  where  a  few  straggling  hnini  may  Hiill 


HTXiXDEHA. 


707 


rexuain.  TLe  skin  of  tbe  ecalp  nnder  these  circumstances  l>ecomee 
dry,  scaly,  aud  browu  in  color,  with  many  cracks  extending  throuKk 
the  Bupei-fioial  layers  of  the  epidermis  (cide  Fig.  44).  The  hair  whirh 
does  not  fall  out  becomes  fine  iu  textiue  and  soft  to  the  touch.  The 
hair  of  the  eyebrows,  eyelashes,  axiUfe,  and  pnbes  may  also  be  very 
scanty  or  even  absent  altogether. 

Nailjt. — The  nails  are  often  discolored,  grooved,  or  cracked. 

Twfh, — The  teeth  in  many  cases  are  brittle  and  carious  and  many 
of  them  are  lost. 

M (icons  Memhranefi. — The  mucous  membranes  are  pule  aud  opaque. 
The  lips  are  often  of  a  [jcculiar  dead  blnish  color. 


Temperature. 

One  of  the  chief  symptoms  iu  myxcedema  is  the  subnormal  tem- 
perature. In  the  early  stages  of  the  disease  the  temperature  may  be 
normal  or  even  slightly  above  normal.  In  more  advanced  stages 
patients  complain  that  they  feel  the  cold  in  winter  much  more  acutely 
than  they  did  formerly  aud  that  they  can  never  get  warm  when  the 
weather  is  cold.  Such  j>atients  like  to  spend  most  of  their  time  m 
wiuler  sitting  well  wTapi»e<l  up  close  to  the  fire.  In  warm  weather 
Ihev  feel  niueh  better.  Tlie  skin,  especially  of  the  extremities,  feels 
cold  to  the  touch.  The  temiieratui'e  in  fully  developed  cases  is 
ulmt^st  continuously  l)elow  normal.  In  some  it  is  not  more  than  1** 
€>r  2'  F.  below  normal,  in  others  it  is  much  lower  than  this.  In 
the  Clinical  Society's  re})ort  ten  ca^es  are  mentioned  in  which  tern* 
I»enitares  lM>tween93'  and  95  F.  were  recorded;  in  one  77"  F.  wsh 
ivgisteredshortU  before  death.  Hun  and  Prudden'  mention  one  case 
in  wbich  the  temperature  fell  as  low  as  fi6°  F.  before  deiith,  the  pulse 
l»eing  '2^  and  the  respirations  12  a  minute.  It  is  important  to  re- 
memlier  that  in  tliese  cases  a  temperature  of  98  to  *.)9'  F.  is  a  sign 
of  fever;  thus  in  a  case  in  which  the  temperature  has  been  subnormal 
a  rise  of  temperature  to  the  normal  level  may  l>e  the  sign  of  the  com- 
mencement of  some  complication  such  as  phthisis,  such  a  rise  being 
etjuivalent  to  one  of  several  degrees  aV>ove  normal  in  a  healthy  in- 
dividual. 

NERVors  SVSTEM. 

In  almost  every  case  of  myxoederaa  there  is  a  marked  derange- 
ment of  the  functions  of  the  nenous  system.  In  a  few  casee  the 
aymptonis  are  due  to  a<.*tual  strncinral  changes  in  the  brain.  In  the 
great  majority  of  cases  the  sym|»toms  ap|>ear  t<»  l>e  due  W^  functional 
derangement  only,  as  they  rapidly  dLsap}>ear  under  treatment.     The 
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symptoms  are  maixily  characterized  by  slowness  in  the  execution  of 
all  the  functions  of  the  nerroos  system. 

Menial  Symptoms, — The  changes  in  intellect  are  apparent  in  the 
majority  of  oases  by  slowness  in  comprehending  any  new  subject,  in 
thinking,  and  in  executing  any  new  project.  In  some  there  is  aa 
unusual  persistence  in  one  line  of  thought  or  action.  The  memory 
becomes  defective  during  the  early  stages  of  the  disease,  recent  events 
being  more  readily  forgotten  than  those  which  occurred  before  the 
disease  commenced.  In  46  out  of  71  cases  recorded  in  the  Clinical 
Society's  report  the  memory  was  impaired.  Hun  and  Pradden'  found 
that  of  102  oases  in  which  the  mental  condition  was  described,  in 
more  than  one-half  the  mind  was  dull  and  sluggish,  the  memory  was 
deficient  in  one-third,  and  in  one-fifth  there  was  insanity. 

The  temper  is  placid  and  equable  in  many  cases,  but  in  some  there 
is  marked  irritability.  Many  patients  who  are  placid  as  a  rule  are 
easily  put  out  by  any  unusual  circumstance  and  are  apt  to  become 
confused  in  the  presence  of  strangers.  They  feel  acutely  the  change 
in  their  appearance  and  are  very  sensitive  to  any  remark  which  is 
made  about  it.  Agoraphobia  is  a  marked  symptom  in  some  oases. 
These  symptoms  combine  to  make  myxoedematous  persons  very  fond 
of  staying  at  home,  and  many  of  them  rarely  if  ever  leave  the  house 
unless  obliged  to  do  so.  Sleep  as  a  rule  is  good  and  there  is  often 
drowsiness  in  the  daytime.  In  some  cases  sleep  is  disturbed  by  ab- 
normal sensations  or  dreams.  Hallucinations  of  both  sight  and 
hearing  are  frequent  iu  the  more  advanced  stages  of  the  disease ;  thus 
a  human  being  or  an  animal  may  be  seen,  a  familiar  voice  may  be 
heard,  or  a  sound  as  if  some  one  had  opened  the  door  and  entered  the 
room  in  which  the  patient  is  sitting.  In  some  cases  the  patient  is 
only  conscious  of  seeing  some  ill-defined  object  fiitting  across  the 
room  but  is  unable  to  state  exactly  what  it  was.  In  others  the  hal- 
lucinations are  extremely  clear  and  distinct.  For  exaui])le,  one  of  my 
patients  told  me  that  after  the  death  of  her  father  she  distinctly  saw 
him  on  several  occasions  walk  into  the  room  and  sit  down  at  her  bed- 
side, and  on  one  occasion  she  heard  him  say  distinctly  "  A hinny 

(a  Northumbrian  term  of  endearment),  you  are  getting  too  fat." 

Jn8anit!f. — Well-marked  insanity  occurs  in  some  instances,  and 
cases  of  myxoedema  are  to  be  found  iu  many  of  our  large  asylums. 
The  association  between  insanity  and  myxoedema  was  first  pointed 
out  by  Savage." 

Frequently  the  peculiarities  of  temper  and  disposition  which  have 
been  already  described  as  occurring  in  many  well-marked  cases  of 
myxoedemii  gradually  become  exaggerated  till  the  patieut  is  actually 
insane.     Insanity  iu  such  cases  may  occur  as  either  acute  or  chronic 
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mania,  meliuicholia,  or  dementia.  The  aonBciousuesH  of  tlie  altered 
ap(^»earanc6  causes  most  patients  to  hLuu  observation  and  to  be  very 
sensitive  to  any  remarks  made  about  them.  This  condition  may  pass 
into  one  of  saspiciou  and  so  into  the  delirium  of  suspicion.  The 
mental  weakness  gradually  increases  and  there  may  be  occasional  out- 
bursts of  violence  until  finally  dementia  is  developed,  often  in  conjunc- 
tion with  great  physical  weakness.  In  addition  to  these  symptoms, 
doubt,  irritabUity,  and  exalted  ideas  (H*cur  in  some  cases.  In  the 
Lite  stages  of  insanity  of  luyxoedema  convulsions  not  infr<H)uently 
ocoui*,  ending  iu  coma  and  death. 

Suhjeiilve  Senmtitmfi. — Subjective  sensations  which  may  affect 
either  general  or8i>ecial  sensation  are  frequently  ex|jerieuced  by  myx- 
cedematous  persons.  Coldness  is  very  often  complained  of,  especially 
if  the  temperature  of  the  air  is  low.  Headache  in  the  frontal  or  occip- 
ital region  is  not  uucommou.  Neuralgic  pains  may  be  felt  at  timea 
in  vaiious  parts  of  the  body  and  abnormal  sensations  of  pricking, 
nambue&s,  and  the  like.  Noises  in  the  ears  and  giddiness  are  also 
of  fre<inent  occurrence.  Several  of  these  abnormal  sensations  may 
occur  iu  the  same  case.  CuUiueous  sensation  is  said  to  l>e  diuiiuished 
in  some  cases;  in  the  majority,  however,  it  is  unaltered.  Retar- 
datinu  of  sensory  imjiulses  has  also  lieen  descril^ed  in  a  good  many 
cases,  but  this  is  a  difficult  point  to  investigate,  as  due  allowance  has 
to  l»e  made  for  the  slowness  of  response  to  stimuli  due  to  the  hebetude 
of  the  patient. 

Sptnal  Si'ftseji. — Sight  is  in  many  cAses  impaired,  but  no  doubt 
this  is  often  inde]>endeut  of  the  disease.  The  committee  of  the  Clini- 
cal S<x'iety  concluded  that  in  a  small  proi>ortion  of  cases  **  general 
diminution  of  acuteuess  of  vision"  and  **  watering  of  the  eyes"  may  be 
considered  as  causeil  by  the  disease.  Hearing  was  impaired  in  more 
than  half  of  the  ca.sea  iu  which  note  was  made  of  this  function.  The 
deafness  may  be  ou  one  side  only  or  ou  both,  and  from  the  fact  of  its 
frequent  occurrence  is  evidently  in  many  cases  due  to  the  myxnxlema 
and  not  accidental.  Taste  and  smell  ai*e  also  impaired  iu  some  caaes, 
but  not  so  frequently  as  bearing. 

MnUfT  Ptnrer. — In  almost  every  recorded  case  of  myxoedema  it  has 
beou  noted  tliat  voluntary-  movements  are  executwl  more  slowly  than 
in  henlth.  This  ret^irdation,  which  is  partly  due  to  the  myxa-dema- 
tons  swelling  of  the  skin  overlying  the  joints,  is  apparent  in  almost 
ev«»ry  movenient,  and  especially  iu  walking.  The  slow,  leisurely  gait 
Las  boon  compared  by  BramwoU'  to  that  of  the  hipi»opotamus.  Slow- 
ness of  speech  is  also  a  very  constant  symptom  and  is  mentionetl  as 
being  prcseut  in  100  utit  of  104  cast's  collected  by  the  committee  of 
the  Clinical  Society.     Thesjjeech  is  alow  and  delil)erate  and  the  voice 
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may  be  hoarse  and  monotonoiis  and  thick  in  tone,  the  latter  ohometer 
in  many  oases  being  due  to  the  thickness  of  the  lips  and  the  increased 
siae  of  the  tongue.  Borne  write  slowly  and  the  handwriting  may  be 
defeotiye,  bnt  as  a  role,  if  the  patient  is  an  educated  person,  well  ex- 
pressed letters  of  considerable  length  can  be  written. 

Mnsoolar  weakness  of  the  limbs  and  neck  is  common  so  that  the 
head  falls  forward  till  the  chin  is  supported  by  the  stemom.  Some 
are  liable  to  fall  from  a  sudden  "giving  way  of  the  knees."  Paraly- 
sis occurs  only  as  an  accidental  complication  and  contnotureB  of 
the  muscles  of  the  limbs  are  rare.  Incoordination  is  not  infre- 
quently observed  in  varying  degrees,  in  some  cases  it  has  led  to  falls 
azHi  injuries  as  a  consequence.  The  superficial  reflexes  are  occasion- 
ally diminished  but  they  are  rarely  absent.  As  a  role  the  deep  re- 
flexes are  unaltered,  but  in  some  cases  they  are  diminished  or  delayed 
and  in  a  small  number  they  are  absent;  in  a  few  they  are  increased. 
In  one  of  my  cases  the  exaggeration  of  the  reflexes  was  due  to  lateral 
sclerosis  of  the  spinal  cord  which  in  all  probability  occurred  as  an 
accidental  complication. 

GntCULATOBT  SlBTEH. 

Blood, — In  myxoddema  there  is  as  a  rule  distinct  anmrnia  which 
is  shown  by  the  pale  color  of  the  mucous  membranes.  ATimmiA.  ap- 
pears early  but  does  not  reach  any  great  intensity.  There  may  l)e 
both  a  diminution  in  the  number  of  red  blood  corpuscles  and  a 
deficiency  in  haemoglobin.  Examinations  of  the  blood  have  shown 
that  the  number  of  red  corpuscles  in  a  cubic  millimetre  may  be  re- 
duced from  between  4,000,000  and  5,000,000  (the  average  number  in 
health)  to  between  3,000,000  and  4,000,000  as  in  one  of  Bramwell's 
cases  in  which  they  numbered  3,320,000.  That  this  diminution  is 
really  due  to  the  myxoedema  is  proved  by  the  fact  that  the  red  cor- 
puscles increase  in  number  as  the  other  s^'mptoms  of  the  disease  dis- 
appear under  the  treatment  by  thyroid  extract.  This  is  illustrated 
by  a  case  recorded  by  Putnam'"  in  which  the  number  of  red  corpuscles 
varied  from  3,120,000  to  4,240,000  in  each  cubic  millimetre;  six  years 
later,  after  the  patient  had  been  treated  with  thyroid  gland  prepara- 
tion for  six  months,  the  blood  was  found  to  contiiin  5,700,000  red 
corpuscles  to  the  cubic  millimetre.  In  23  cases  in  which  an  exami- 
nation of  the  blood  has  been  recorded,  the  blood  was  found  to  be  nor- 
mal in  7 ;  in  10  the  number  of  red  corpuscles  was  decreased,  in  4  the 
number  of  white  corpuscles  was  increased,  in  2  the  red  corpuscles 
were  diminished  and  the  white  increased  in  number.  Kraepelin"  has 
observ^ed  a  marked  increase  in  the  diameter  of  the  red  blood  corpus- 
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cles  in  3  caAes  of  mrxcedema  in  which  the  uniuber  of  the  corpuncl^H 
and  the  uniouut  of  hjpmogh^bin  wt'n*  apparently  normal.  Others 
describe  the  appearance  of  the  cori'usoles  as  being  uonual.  Krae- 
pelin  al80  htin  found  tliat  the  Hpecilic  ^avity  of  the  blood  and  of  the 
serum  is  increased.  In  a  case  recorded  by  J.  J.  Schmidt,'*  Benario 
found  the  ilifferent  kinds  of  white  cori)U8cles  in  the  following  propor- 
tion: Polynuclear  cells  (J3  pei"  cent.,  lymphocytes 24  per  cent.,  mono- 
nuclear ceUs  5.7  percent,,  transitional  forms 0.8  percent.,  eosinophile 
cells  1.5  per  cent.  The  red  corpuscles  numbered  4,200,000  to  the 
cubic  millimetre  and  the  htt^moglobiu  amounted  to  UO  ]>er  cent.,  so 
that  the  blooil  was  practically  normal. 

Hctirt, —  In  a  large  number  of  cases  of  myxoedema,  esjjecially  in 
the  early  stages  of  the  disease,  the  heart  is  normal.  Fifty -four  i>er 
c«nt.  of  the  cases  recorded  in  the  Clinical  Society 's  report  and  forty 
per  cent,  of  the  cases  collected  by  Hun  and  Prudden  were  found  to 
be  free  from  cardiac  disease.  In  cases  of  long  duration,  however,  the 
heart  is  not  infretpiently  affected  to  a  considerable  extent.  The 
action  of  the  heart  then  becomes  weak  owing  to  degenei'ation  of  the 
heart  muscle.  This  may  l3e  jMirtly  a  result  of  tlie  prolonged  amemia 
and  the  life  of  inactiWty  which  many  patients  are  compelle<l  to  lejid. 

Most  fro<]uently  there  is  weakness  of  the  heart  sounds,  and  accen- 
tuation of  the  second  sound  has  been  obsen'ed.  H^emic  murmurs  ar»> 
heard  in  some  cases.  Enlargement  of  the  heart,  lesions  of  the 
aortic  and  mitral  valves  occasionally  occur,  but  are  probably  only 
accidental  complications.  The  weakness  of  the  heart  due  to  degen- 
erative changes  in  its  muscular  wall  has  attracted  more  attention  since 
the  introduction  tif  the  tre^itment  of  myxivdcma  by  thyroid  extract 
Under  this  treatment  tlie  general  condition  improves  more  rapidly 
than  tlie  heart,  wliich,  during  the  early  stages  of  the  treatment,  may 
be  unable  to  l)ear  the  additional  strain  which  is  brought  upon  it  by 
the  renewed  a*divity  of  the  l)ody.  Under  these  circumstances  unusual 
strain  has  in  several  cases  led  to  the  death  of  the  patient  from  canliar 
failure.  In  one  such  case  recorded  by  John  Thomson."  extensive 
fatty  and  fibroid  degeneration  of  the  heart  was  found  at  tlie  post- 
mortem examination;  two  of  my  patients,  who  had  symptoms  of 
cardiac  degeneration,  also  died  suddenly  as  the  re«nlt  of  an  nunsnal 
effort." 

Arteries, — No  special  change  in  the  arteries  can,  as  a  rule,  be  d^ 
tected  during  life,  though  in  a  few  cjtses  atheroma  and  thickening  of 
the  arterial  wall  have  been  described. 

Pulse. — The  pulse  is  less  freriuent  than  in  health,  regular,  slow, 
weak,  and  of  low  tension.  High  tension  is  rart\  If  thither  canliac 
or  renal  disease  is  present  the  rhythm,  force,  and  ttMision  of  the  pulse 
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may  be  altered  accordiuf;ly.     The  capillarieB  are  frequently  dilated 
on  the  cheeks  and  nose. 

Ilemon'hinjea. — Heniorrho^e  frecjueutly  takes   placo   in  niyxced< 
luu  aud  it  innst  l>e  i*egarded  as  cue  of  the  more  coiuiuou  8yiu]>t>)ms. 
The  bleeding  most  fref|ueutl.v  rn'ours  as  inenorrhaKia  or  ezoenfli^ 
loss  of  blood  during  parturitiou.    In  some  t'ases  the  gums  bleed  vei 
readily,  esi»ei'iully  aft«r  the  t^xtraction  of  teeth.     Bleedin^^  may 
take  place  from  the  nose,  throat,  or  bladder,  aod  some  patients 
very  freely  after  such  slight  injuries  to  the  skiu  as  the  prick  of  a  pin. 


DioEsTrvE  System. 

The  li]>s,  as  already  described^  share  in  the  general  swelling  of  tht* 
face.     The  teeth  are  generally  iu  a  bad  condition,  being  irregular 
discolored;   many  of  them  are  broken  and  carious  or  have  diaa^' 
peared  altogether.     The  gums  may  l>e  imle  from  the  luia^mia ;  they 
are  frequently  swollen  and  may  be  soft,  spongy,  or  nlcerateil,  and  in 
some  cases  they  bleed  very  nvulily.     Some  patients  are  troubled  by 
a  thick  mucous  discharge  which  runs  out  of  the  mouth  at  night  dur- 
ing sleep  on  to  the  ]>illow.     The  ttmgue  in  (piite  half  the  oases  ia 
which  its  condition  has  l>eeu  noted  is  swollen,  aud  in  some  cues  to 
a  considerable  degree.     Exceptionally  it  may  l^e  cracked  snd  aore. 
The  uvula  and  soft  palate  are  also  not  iufre<|uently  swollen.     Tin 
swelling  of  the  lips,  tongue,  uvula,  aud  sfift  ]mlate  no  doubt  contril 
ute  largely  to  the  production  of  the  peculiar  character  of  the  b] 
HO  often  observed  in  myxcedema.     Digestion  may  be  impaired  o\ 
to  the  want  of  good  teeth,  aud  the  bowels  are  generally  couatipatod/ 
Piles  are  not  uncommon. 


Frinaby  System. 

The  urine  may  l)e  quite  normal,  especially  iu  the  early 
the  disease.  In  well-marked  eases  the  urine  is  often  pale  with 
rather  low  specitir  gravity  ranging  from  1.008  to  1.018.  In  some 
cases  the  urine  is  found  to  contain  albumin,  as  a  rule,  however,  in 
small  ([uantities.  Albuminuria  occurred  at  one  time  or  another  in 
twenty  per  cent,  of  the  cases  collected  by  Hun  and  Prudden.  In  a 
few  cases  the  albumin  is  due  to  actual  diseasi^  of  the  kidneys,  and  iu 
such  the  uriue  may  contain  casts  as  well.  In  the  old  a  oertnin 
amount  of  tibrosis  of  tlie  kidney  is  not  uncommon.  A  small  quantitT 
of  albumin  present  in  the  urine  is  not  necessarily  a  sign  of  renal  dis- 
ease, especially  if  it  in  found  only  occasionally.  The  allmmiunria 
often  a  direct  result  of  the  niy\a?dema  aud  disapjiears  entin^y  UJid<(*r^ 
treatment  by  thyroid  extract,  as  iu  one  of  my  own  cases.** 
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GRVEiuTrvE  Syhtem. 

The  external  organs  of  K^neratiou  may  be  swollen,  the  skin  cover- 
ing them  dry,  and  the  \m\nv  hair  scanty  as  a  part  of  the  general  dis- 
eaae.  Prej^nancy  does  not  nnually  take  place  after  the  onset  of 
myxoedema.  This,  in  many  cases,  is  uo  doubt  because  the  patienta 
are  {last  the  period  of  child-bearinK,  hut  in  younger  women  also 
it  is  exceptional,  though  it  does  occur  occasionally.  In  the  male 
subject  myxcedeuia  does  not  ap])ear  to  jmxluce  any  speciid  change 
in  the  sexual  power.  I  know  of  one  case  in  which  the  patient 
married  and  became  the  father  of  two  children  while  suffering  from 
myxanlema. 

Ameuorrhijea  is  commonly  preeent  in  myxoedema,  though  menor- 
rhagia  is  not  infrequent  in  the  early  stages  of  the  disease.  The 
amenorrhoea  is  present  in  many  cases  because  the  disease  baa  com- 
menced near  the  natural  menopause,  but  that  in  some  cases  it  is 
a  symptom  of  myxce«:lema  is  shown  by  the  return  of  menstmatioa 
after  treatment  by  thyroid  extraict.  lu  one  of  my  own  cases,  men- 
struation had  occurred  only  once  in  the  preceding  six  years,  and  after 
treatment  with  thyroid  extract  it  returned  several  times,  tliough  the 
woman  was  over  forty-six  years  of  age. 

Lymphatic  Glands. 


K 


The  lymphatic  glands  iu  various  parts  of  the  body  are  occasion- 
ally enlarged.  This  change  is  probably  an  accidental  complication 
only. 


Natural  Course,  Duration,  and   Termination. 


I 


As  we  now  have  a  means  of  removing  the  symptoms  of  myxoe- 
dema  and  of  restoring  the  patient  to  health,  the  disease  is  not 
allowed  to  nin  its  natural  course,  so  that  the  remarks  made  under 
this  heading  apply  only  to  cases  which  were  observed  before  the 
present  means  of  treatment  were  introduced,  when  the  disease  was 
considered  to  l>e  incurable,  and  only  palliative  treatment  was  em- 
ployed. Tlie  progress  of  royxcedema  is  very  slow.  The  onset  is 
gradual,  and  it  may  take  many  months  or  even  a  year  or  two  for  the 
symptoms  to  l>ecomo  well  marke<l.  Occasionally  the  onset  is  more 
rapid.  I  have  seen  two  cases  in  which  the  symptoms  were  quite 
distinct,  and  yet  hoih  patiputs  had  felt  well  until  six  weeks  before 
I  first  saw  them,  although  the  friends  of  one  of  tliese  ])atients  hail 
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noticed  that  her  face  was  swollen  some  two  months  before  ahv 
herself  had  felt  at  all  out  of  health.  Wlicu  once  tlie  disease  it*  estab- 
liftbed  there  may  l>e  but  little  material  change  iu  the  general  condi- 
tion for  Heveral  years  at  a  time,  but  Kooner  or  later  the  jfatient  gnd- 
nally  gets  worse.  Teukporary  improvement  is  not  uncommon. 
Mi^st  t'ases  improve  during  the  warm  hummer  months,  but  tliey  n^- 
Inpse  into  their  former  couditiou  during  the  winter,  lu  two  oaaea 
the  symptoms  of  the  disease  disapiieared  during  pregnancy  but  re* 
turned  again  afterwards,  one  ease  showed  marked  imprt»v(>ment  for 
a  time  after  pregnancy/  It  see  ma  probable,  aa  Hector  Mackenzie*' 
has  suggested,  that  this  temporary  recovery  during  pre^^naDcy  ttkm 
place  because  tlie  thyroid  gland  of  the  fct'tus  supplies  for  tbe  iifl^^| 
beitig  the  secretion  which  is  deficient  in  the  motlier.  One  oMct  B^| 
spontaneous  recovery  has  been  recorded  by  Fraser,"  of  PnialeT.  In 
thiK  cane  tliA  akin  wuh  alwayH  moiHt,  aud  [>rofuHe  perspiration  fre- 
quently took  place.  Eraser  has  l>een  kind  enough  to  inform  me  UuU 
this  patient  is  still  alive  aud  has  shown  no  return  of  the  symptoms  of 
myxoederaa  during  the  ten  years  which  have  elapsed  since  he  recov- 
ered. Another  such  caae  ia  mentioned  by  Hixu  aud  Pniddeu.'  and  a 
third  has  l>een  observetl  by  Mrs.  Garrett  Anderson  "  in  which  recov- 
ery took  place  without  any  treatment. 

Two  cases  have  been  recorded  by  Kohler  in  one  "  of  which  itk* 
myxcedema  dei>ended  upon  syphilitic  disease  of  the  thyroid  gbnd, 
aud  which  impnned  so  much  after  treatment  by  )>otass]nm  itMlid^ 
that  the  myxtedema  was  no  longer  recognizable;  in  tlie  other  '  th» 
myxtedema  was  the  result  of  actinomycosis  of  part  of  tli»  thyroiii 
gland,  and  great  improvement  followed  the  removal  of  the  inCectod 
tissuen  by  Hurgi<;al  nieauH. 

As  far  as  I  can  ascertain  these  are  the  only  publishei^I  cados  which 
have  terminated  in  thin  favorable  manner  without  treatment  by 
thyroid  extract,  though  I  am  inclined  to  l)elieve  fiY)m  my  own  ob- 
aervationH  that  there  may  l>e  some  slight  temporary  fonns  of  myx- 
oadema  which  never  become  well  marked,  but  after  a  time  spooUtti^* 
ously  disap[>ear.  Thin  iH.  however,  a  point  which  retjuiree  fmtlier 
investigation^  and  is  nut  as  yet  pnn^ed.  With  tho«e  focoptioDS 
the  disease^  in  the  reporte<l  instances,  always  increased  iu  sev«ri^, 
and  sooner  or  lat«>r,  unless  life  was  terminated  by  nome  intocuTTMit 
malady,  proved  fatal  of  itself. 

The  following  table,  which  is  compiled  from  280  casen,  giveB 
duintion  of  the  disease  at  death  or  at  the  time  the  oas«>  was 
liahed.     As  many  of  the  caneH  were  living  at  the  tirue  the  record 
made,  it  is  evident  that  these  figures  give  in  many  instances  a  aboiter 
period  than  the  full  duration  of  the  disejue. 
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Thbh   Sftmrntig  the  Duration   of  Mtjxxtdevia, 


DuniCkH). 

tbu)  1  year, 
lyoar 
Sycftrs 
8 

4  - 

5  • 

6  " 


0 
10 

U 

13 


Mabw.  KtMiialefi.  Tol«J. 

S  12  13 

X  20  21 

4  20  a» 

3  33  23 

2  24  26 

4  22  20 
4  18  17 

3  n  14 

4  18  17 

1  10  tr 

0  17  17 

0  7  7 

0  13  12 


Ihirollon 

18  yeiir> 

14  - 

15  - 

16  - 

17  - 
l»  * 

20  " 

21  - 
24  - 
26  - 


Miikv.  Ff*malM  ToUl. 


»4 


Totnl 


0 
0 
I 
0 
0 

1 

0 

1 

0 
0 
0 

u 

:J2 


248        280 


The  average  doration  in  the  248  women  was  six  .years  and  eleven 
and  a  half  months,  or  practically  seven  years.  In  the  3^2  men  the 
average  was  five  years  and  ten  mouths.  We  are  not,  as  yet,  able  to 
show  how  long  a  person  with  ati-ophy  of  tljo  thyn»id  gland  can  live 
by  the  aid  of  thyroid  extnu;!,  but  we  have  no  hesitation  in  sayuig 
that  life  will  be  much  prolonged  in  these  cases  by  the  regular  admin- 
istration of  the  extract.  Considering  that  my  first  case  of  myxce- 
dema,  which  was  cured  by  Uiyroid  extract,  has  now  continued  alive 
and  well  for  more  than  four  years  while  taking  the  extract,  we  see  no 
reason  why  los8  of  function  of  the  thyroid  gland  should  shorten  life, 
provided  that  the  deficiency  is  made  good  by  constant  oousumption 
of  the  necessary  quantity  of  thyroid  extract  to  maintain  health. 

Death  may  occur  from  a  slight  attack  of  j>neumonia  or  bronchitis, 
or  other  intercurrent  disease  to  which  a  patient,  enfeeble<l  by  myxce- 
dema,  offers  but  little  resistance.  Death  may  also  take  place  from 
cardiac  failure  or  the  insanity  of  myxoedema.  We  believe,  however, 
that  if  thyroid  extract  is  systematically  nse<l  in  the  treatment  of  all 
cases  nf  myxanlema  from  an  early  stage  very  few  deaths  will  result 
from  the  disease  itself. 


Pathological  Anatomy. 

Tlte  Thipr>id  Gfawl —The  thyroid  gland  is  found  in  nearly  all 
casea  to  be  diminished  in  size,  as  was  first  pointed  out  by  Ord'  in 
1877,  The  gland  may  l»e  re*lucpd  to  half  it**  normal  »i;ce  (Bu- 
chanan") or  to  h^ss  than  a  quarter  of  its  usual  weiglit,  as  in  one  oaae 
examiue<1  by  Pnidden '  in  which  it  weighed  only  112  grains,  and  in 
another  descrilw^l  bv  Boyce  and  Boadle*^ '"  in  which  the  weight  waa 
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188  grains,  the  usual  weight  of  the  Dormal  thyroid  gland  being  from 
one  to  two  ounces  (Quaiu).  In  exceptional  cases  tho  gbind  oqav  bi 
enlarged,  as  in  a  case  recorded  by  Cummins"  in  Thibet-  In  tha 
case,  however,  at  the  post-mortem  esamiuatiou  no  normal  thvrvij^i 
tissue  was  found,  so  that,  although  enlarged,  the  gland  must  have  heeti 
functionally  inactive.  On  sei^tiou  the  lolxjs  are  found  to  l»e  (lale  aotl 
yellowish-white  in  color,  tough  and  iihrouH  in  consiRtenoe.  Ab  a 
rule  both  lobes  are  equally  affected,  but  in  two  or  t]iree  cftM»  tb» 
chanj^o  has  l>een  more  marked  in  ono  1oIk»  than  in  the  other. 

The  microscopical  examination  of  sections  of  the  thyroid 
shows  in  all  cases  of  myxcedema  that  there  is  a  notable  diminution 
in  the  amount  of  glandular  structure,  and  a  great  inrreawe  of  tibn 
tissue.  In  the  early  stages  of  the  disease  the  walls  of  the  alveoli 
seen  to  be  infiltrated  by  small  round  cells,  while  the  epithelial  c^lk 
which  hne  the  alveoli  generally  ap{>ear  to  be  proliferating.  In  the 
later  stages  the  capsule  of  the  gland  is  considerably  thickened  owing 
to  an  increase  of  fibrous  tissue  in  it  which  is  coutinnoos  witli  tfat 
stroma  of  the  gland.  The  fibrous  tissue  throughout  the  gland  ii 
greatly  increased  in  amount  and  in  certain  partn  entirely  replaces  the 
original  gland  tissue;  it  contains  large  numl>er8  of  leuc<x;ytes,  whieli 
are  often  collpctod  in  clumps  or  gathered  round  the  remuanta  of  tbe 
hjbules  of  tht^  ghmd.  The  alvfH>H  are  much  diminished  in  aire  aod 
number,  and  contain  little  or  no  colloid  material.  A  few  alveoli  tamy 
still  be  found  lined  by  epithelial  cells,  othera  are  represented  only  by 
Hmall  groups  of  degenerating  epithelial  cells  eml)edded  in  ti>>n^Qs  tia- 
sue  and  surrounded  by  leucocytes.  The  walls  of  the  aiieries  aiv 
thickened,  espeinally  in  the  middle  and  outer  coats,  and  the  lannm  of 
the  vessel  is  often  considerably  diminished  or  o<*chuled  if  the  veaaeL 
is  small.  These  changes  are  due  to  endarteritis  and  hyaline  ;>eriArt»* 
ritis  as  descril>ed  by  R,  Boyce  and  C.  F.  Beadles."  In  the  idgsI 
advanced  stjiges  the  whole  gland  iH  practically  converted  into  demft 
fibrous  tissue  in  which  no  alveoli  remain,  though  here  and  there  a  fev 
degenerated  epithelial  cells  surrounded  by  leucocytes  may  atill  I* 
found.  In  aildition  ta  these  changes  Prudden '  has  found  a  newly 
formed  lymphatic  tissue  surrounding  the  atrophied  lolmlea  mod  alao 
occurring  in  separate  nodules  in  two  cases  of  myxcwlema.  These 
changes  in  the  stnu-ture  of  the  kIuiuI  are  evidently  due  to  a  chrotik 
inflammatorj*  process  with  infiltration  of  small  round  cella  and  for- 
mation of  fibrous  tissue.  The  |>roceRs  apiiearn  to  l)e  e^Ht^ntiallx  the 
same  as  that  which  leads  to  rirrhosis  of  the  liver  or  kidney.  The 
most  important  result  of  the  change  is  the  partial  or  total  d(H«tmrtioa 
of  the  functional  acti>nty  of  th^  gland.  TIiuh  it  is  evident  thai, 
strictly  sjteaking,  cirrhosis  of  the  thyroid  ^land  is  really  Uie  diwMtte 
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witL  which  we  are  dealings  anil  in,vxa*dema  is  only  a  Bjmptom  or 
collection  of  Rvmptoms  resuming  from  this  condition,  just  as  ascitpH 
is  a  svmptom  of  cirrhosis  of  the  liver,  or  general  (Edema  one  of  renal 
disease. 

The  Skin  and  ifn  Ap/»'ttrin(jes. — The  naked-eye  appearamrea  ol 
these  stnictures  during  life  have  been  already  de8oril>ed.  On  raicr<»- 
SGopical  examination  the  epithelium  of  the  epidermis  ma;^  be  found 
to  be  slightly  atropliied  (Boyce).  The  connective  tissue  of  the 
corium  shows  marked  ohanges,  the  trabeculnp  may  l)e  rej)laced  by 
bundles  of  fine  tibrilliv  witli  nuclei.  The  lyraph  vessels  are  dilated 
(Prudden).  The  intorfibrillar  spaces  are  unusually  wide  in  some 
cases  so  that  tLe  fibrillte  and  nuclei  are  seen  very  clearly.  The  suIk 
committee  of  the  Clinical  Society,  however,  concluded  that  this  open- 
textured  condition  is  exceptional  and  is  similar  to  that  which  ia  pro- 
duced by  ordinary  fluid  cjudema. 

The  ground  substance  is  considerably  increased.  Here  and  there 
in  the  upper  part  <»f  the  corium,  and  especially  round  the  small  blood- 
vessels^  there  are  in'egular  collections  of  small  round  cells.  In  some 
oases  the  blood-vessels  show  thickening  of  the  walls  due  to  endar- 
teritis, as  Onl '  pointed  out  in  his  <mginal  paper ;  in  others  they 
appear  to  bo  normal.  The  cutaneous  nerves  are  usually  unaltered  in 
Btmcture,  though  in  one  case  an  overgrowth  of  the  perinexirinra  has 
been  olmened.  In  the  sweat-glands  the  epithelium  of  the  coiled  tu- 
bules is  swollen  in  the  earlier  stages,  then  the  nuclei  prulifenite  and 
the  lumen  of  the  gland  l>ecomcH  occluded.  In  the  later  sbiges  the 
tulies  are  found  to  ht*  snrroun^led  by  newly  formed  fibrous  tissue. 
The  sebaceous  glamls  uudei'go  similar  changes,  and  in  advanced  cases 
only  a  few  or  possibly  none  of  the  e])itbelial  cells  of  the  gland  may 
be  left.  In  some  crises  the  changes  in  the  hair  follicles  are  only 
slight,  in  others  they  are  extensive.  The  hair  follicles  are  seen  t<i  l>e 
surrounded  by  fibrous  tissue  with  many  nuclei,  which  after  a  time 
contracts,  causing  irregular  compression  and  atrophy  of  the  nwit- 
sheath.  This  leads  to  the  loss  of  the  hair,  and  in  a  later  stage  the 
follicle  may  be  represent^  only  by  a  mass  of  cells  occupying  ita 
original  situation.  The  same  appearances  are  found  in  the  skin  <»f 
all  parts  of  the  body,  though  the  changes  in  the  hair  follicles  are 
naturally  seen  best  where  the  hair  is  most  abimdant  in  health,  as  on 
the  scalp.  The  committee  of  the  Clinicnl  S<H'iet>'  considered  that 
thene  changes  in  the  skin  are  probablv  n  mnstHUt  feature  in  the  later 
8t4lg4^s  of  the  diseitse. 

The  morbid  condition  of  the  skin  iw  considered  by  Virchow*'  to  be 
of  an  irritative  chanu'ler.  Theat*  alterations  in  the  structure  of  Uie 
skin  readily  explain  the  absence  of  perspiration,  Use  dry  skin,  and  losa 
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of  hair,  which  are  such  couataut  symptoms  of  advanced  mrxt 
Profduuil  though  these  changes  appear  U)  be,  it  is  importast  to 
member  that  even  when  the  disease  has  histeti  tea  or  twelve  veam 
skin  is  capable  of  restoration  to  its  normal  condition,  for  under  ib« 
iuBueuce  of  treatment  the  sweat-glands  regain  their  secretory  actirit}' 
nud  new  hairs  are  deveh)ped  from  the  hair  follicles. 

Fat. — The  increase  of  weight  which  so  often  is  a  prominenl 
ft^ahire  in  iuyx<JKlema  is  partly  due  to  an  increase  in  the  amoiuitd 
HubcutaueouB  fat,  which  iu  nearly  all  o^se8  is  fonud  to  be  Abondaat 
Fat  ia  also  present  in  considerable  quantities,  iu  some  cftsea,  iu  tbr 
omentum  and  l»eneaih  the  peritonenni.  In  a  few  caf»es  it  luw  been 
described  as  l>eiug  o^lemat^^us.  The  fat  cells  are  somt-tiineM  Mmttlhr 
than  normal,  and  Boyce  and  Beadles"  mention  the  presence  of  A 
vacuole  in  the  nuclei  of  nearly  all  the  fat  cells  in  one  case. 

IJypojthtjsiji  Cei'fhi'i.  The  condition  of  the  hy|K>phy8is  oerabii^ 
not  mentioned  at  all  in  the  majority  of  the  rejiorts  of  {MMt-aortem 
examinations.  In  the  Clinical  Society's  report  it  is  stated  that  bo 
pathtilogical  change  wfvs  found  in  thin  gland  in  the  few  caaes  in  which 
it  was  examined.  Since  enlargement  of  the  hyj>hophyHi8  in  rabbilH, 
after  removal  of  the  thyroid  gland,  was  d»?scril>ed  hy  RogoH-itach.'' 
Hofmeister,'"  and  8tio<la,"  more  att^^ution  has  been  paid  U*  this  im- 
portant structure  iu  connection  with  diseases  of  the  thyroid  gland. 

Iu  tw!>  cases  of  8poi*adic  cretinism  which  were  examined 
Bournevillle  and  Bricon,*"  and  by  Dolega"  distinct  enlarKeuieoi 
the  hyix>physi8  was  found.  In  two  recent  papers  Bo.%'ce  and 
Beailles"  have  deftc^ribed  enlargement  of  the  hypophysis  in  twooaaaa 
of  myxcedema  and  iu  one  of  sporadic  cretinism  associated  with 
atropliy  of  the  thyroid  gland.  They  also  refer  to  five  ca^^ea  of  creitiu- 
ism  recorded  by  Niepce"  in  eacli  of  w^hich  tlie  hyimphyais  was  en- 
laired.  In  one  case  of  myxoHlema  they  found  tJiat  the  weight  of  tbi* 
h>]>ophysi8  was  doubled.  The  increase  iu  sixe  waa  due  to  faypetr- 
troiihy  of  the  anterior  lobe  which,  on  microscopicid  examinatiaii, 
showed  signs  of  increased  activity  fis  evidenced  by  an  increaMe  in  tlie 
size  of  the  e[)ithelial  cells  of  the  acini  and  the  presence  of  colloid  ma- 
terial botli  iu  the  acini  and  iu  the  lymphatic  spaces.  Soioevhat  ai 
iliir  changes  were  observed  by  Gullaud  iu  a  case  publiahnd  by  Ji 
Thomson." 

Bixtiii, — Pathological  changes  in  the  bniin  do  not  api>ear  to  he 
all  constant,  as  in  the  majority  of  cjises  iu  which  the  brain  has  bv«n 
examined  no  change  has  Ix^en  found.  In  one  ease  of  m^-^u^dama 
with  iuHanity,  Boyce  and  Beadles  *'  found  well-marked  endartrritia  ol 
the  cerebral  vessels  in  both  cortex  and  white  matter.  There  waa  alao 
considerable  jieriarteritis,  causing  pressure  on  the  surrounding 
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Viral  tiKKue.  They  also  found  colloid  material  in  many  of  the  Tesaels 
and  i>erivatK'ulftr  spaces.  Similar  ehaugeg  in  the  blood-vessels  uf  the 
I»ia  uiater  and  cort4»x  were  found  hy  Prudden'  in  a  case  in  which  there 
had  been  no  insanity.  Slight  hemorrhages,  general  oedema,  in- 
crease of  fibrous  tissue,  and  cortical  atro[>hy  have  also  l»eeu  obson'ed 
in  some  cases.  Whitwell "  in  one  case  in  which  there  was  well- 
marked  delusional  insanity  found  marked  vacuolation  of  the  nerve 
cells  and  of  their  unclpi  in  the  gray  matter  of  the  motor  cortex.  This 
change  was  most  marked  iu  the  third  and  fourth  layers  of  the  cortex; 
there  was  also  distinct  increase  in  the  amount  of  connective  tissue 
throughout  the  gray  matter. 

S}>iinif  (\tnf.  —In  nearly  all  cases  the  spinal  cord  when  examined 
has  been  found  to  be  normal.  In  one  case  published  by  Ortl'  in 
which  there  was  a  staggering  gait  during  life,  the  septw.  especially 
in  the  ix^terior  columns  of  the  cord,  wei-e  found  to  l>e  thicki»nKl;  in 
another  tliere  was  thickening  of  the  pia  mater.  The  anterior  horns 
were  <legenerateil  in  one  case. 

Pfrijtfnntl  Xvrrti*. — No  change  iu  the  structure  of  the  nenes  has 
been  describeii  except  in  one  case  in  which  Boyoe  and  Bea<Ues " 
found  b<ith  i^erineuritis  and  endoueuritis  of  the  musi^le  nerves. 

SifnijMithtiir  Sifstem. — Some  change  in  the  su|»erior  cenical  gan- 
glion appears  to  \ie  not  unusual,  as  out  of  ten  cases  which  w^ere  exam- 
ined for  thf^  tM>inniittcf  of  the  Clinical  Swiety  fibrosis  was  found  in 
Hve  and  probable  interatitial  change  iu  three. 

It  will  thus  be  evident  that  the  structural  changes  which  have 
been  desciibed  in  the  nervous  system  are  neitlier  sofreiinent  in  occur- 
rvnoe  ni»r  so  coustint  in  their  nature  as  might  be  exi>ected  fri>m  the 
ahnost  invaj'iable  presence  of  nervous  symptoms  during  life.  This 
probably  accounts  for  the  fact  that  the  ner\"ou8  8ymj»toms,  and  in 
some  cases  evfu  well-marked  insanity,  disa{>pear  under  the  thyroid 
treatment,  the  symptoms  iu  most  cases  being  due  rather  to  a  func- 
tional than  to  a  structural  derangement  of  the  ner\ou8  system. 

i/r«r/.— The  left  ventricle  is  fre<tuently  hy|iertropliied  and  in 
association  with  this  there  is  an  increase  in  the  amount  of  fibrous 
tissue  in  the  kidneys,  the  cardiac  hy])ertroi)hy  in  these  crises  pro))a- 
bty  l)eing  the  result  of  the  cirrhosis  of  the  kiilnoys.  Increase  of  fat 
and  fibrous  degeneration  of  the  heart  muscle  are  found  in  someCAAee. 
From  the  fre<iuency  with  which  synipti^ms  of  caixliac  degeneration 
cK'cur  in  lulvauced  CAses  of  myxo'deraa  it  is  remarkable  that  so  few 
of  the  post-mortem  i-ecords  contain  any  account  of  fatty  or  tibroua 
degeneration  of  the  wall  of  the  heart.  On  microscopical  examination 
endeoices  of  intei*stitial  myoi'arditis  have  Inen  obsened  iu  a  few 
cases,  uotablv  in  one  of  Ord's.'    Excess  of  fat  or  of  fibrous  tissue  or 
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of  both  oe(*nrs  possibly  as  a  late  result  of  iu>  oearditis.  Atheroma  A2k1 
eudurteritis  of  the  coronary  arteries  nud  their  branches  are  foniul  b 
same  cases,  aud  uo  doubt  tend  to  bring  about  deg^-uemtive  chauKtt 
in  the  muscular  tissue.  Scattered  colleetionB  of  small  roocd  cellR, 
Iji'ing  just  lieueath  the  visceral  layer  of  tlie  j>ericardinni  in  the  imnMy 
diate  neighborhood  of  the  blood-vessels,  have  been  de*<Til>ed  bj 
Prudden;'  similar  cells  Lave  been  observed  by  Boyce  and  B«vwll«* 
in  the  same  situation. 

Arient'^. — Atheroma  of  the  larger  arteries  is  frequently  found, 
but  rarely  in  an  advanced  condition.  It  was  present  in  more  Ulu 
half  the  cases  e?tamined  by  the  committee  of  the  Clinical  Societv. 
Endarteritis  nl  the  smaller  vessels  is  of  fref|uent  occurrence  and  mtr 
be  found  in  all  parts  of  the  body.  It  not  infrequently  leads  to  oodn* 
sion  of  some  of  the  vossels  which  are  affected. 

Kkineyti. — The  ki^Uieys  are  fre<iuently  affected  to  a  greater  or  hm 
extent  by  an  increase  of  fibrous  tissue.  As  in  other  organs  there  mar 
be  also  endarteritis.  The  interstitial  nephritis  is  usually  not  int^tiAf, 
but  may  lead  to  some  destruction  of  the  epithelium  Lining  the 
uriniferoua  tubules. 

Z/ivr.— In  the  liver,  changes  occur  similar  to  those  already  de- 
scribed in  the  kidney.  There  is  frequently  an  increaae  iu  tlM 
amount  of  fibrous  tissue  accompanied  in  some  cases  hy  endarteritifl 
and  i^eriarteritis. 

LtotfjH, — In  nearly  all  cases  only  slight  or  accidental  changes  lurs 
been  found  in  the  lungs.  In  one  case  Boyoe  and  Beadles  **  <le«€nbe 
the  lungs  as  ha>iug  a  gelatinous  feel,  the  walls  of  the  alveoli,  tb«> 
septji,  aud  the  pleura  being  thickened  and  loone  in  texture.  On 
microscopical  examination  there  was  found  to  be  some  small  roond* 
celled  infiltration  of  the  alveoli,  many  of  which  were  fillod  with 
mucoid  substance.  The  vessels  showed  markt^l  endartHntis.  ukI 
in  close  connection  with  them  there  were  ]>eculiar  "  cartilaiiC^Uka 
tumors." 

ASnpraiTtuil  Capsules, — Hun  and  Fruddeu'  found  collections  *4 
small  round  cells  scattered  through  the  gland  and  around  th«  blood* 
vessels  in  one  case.  In  places  there  was  also  marked  fatty 
tion  of  the  e]iithelium.  Early  tubercle  was  found  iu  one  cam, 
wise  no  change  has  l>een  described. 

SuhmajcHtanj    Ghnd. — Halo    White  in   one  ca.Ho   ii:uM   »^■"^^■ril 
marked  increase  of  the  interstitial  fibrous  tissue,  ac^'umuLiticn  <■( 
thelial  cells  iu  the  gland  acini  and  cell-infiltration. 

Mum'Uh, — Tlie  cf)ndition  f>f  the  muHcles  has  seldom  Ix^n  noi 
R.  M.  Buchanan"  found  that  the  musch-s  gi'Dcrally  were  very  fi«li 
aud  soft,  and  that  their  fibres  were  loosely  held  togifrlher.     Slight 
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swelling  of  the  intermaBcular  coimective  tissue  lias  been  noticed  by 
Boyce  and  Beadlea." 

Serovtf  EJfitfiwn. — A  Btnall  amount  of  anasarca  is  not  uncommonly 
found.     KffusioDs  into  the  serous  cavities  are  fre<iucutly  found. 


Chemical  Pathology. 

Skifu — Chemical  analyses  of  the  tissues  of  jmtients  who  have  died 
of  myicedema  have,  in  different  caeea,  yielded  somewhat  varying 
results.  Ord  was  led  to  infer  from  the  chara*rter  of  the  cedema  ob- 
served during  life  and  the  absence  of  exudation  from  the  skin  when 
cut  after  death,  that  the  unusual  spaces  which  he  observed  between 
the  bundles  of  til  irons  tissue  were  tilled  with  some  gelatinous  suIh 
stance.  The  committee  of  the  Clinical  Society  regard  these  spaces 
as  oxcejitioual,  an<l  when  pn\spnt  as  itlentical  with  thoHc  Hw^.n  in  ordi- 
nary oedema.  Cmnstonn  Charles  made  an  analvsin  of  the  skin  of  the 
feet  of  Ord's  first  patient,  who  die<l  in  the  swollen  condition,  and 
found  that  it  contained  more  than  fifty  times  as  much  mucin  as 
healtliy  skin  or  skin  swollen  by  ordinary  «edema.  It  was  on  lurcouiit 
of  this  mucous  nature  of  the  ledema  that  Ord  proposed  the  name 
rayxcedema  for  the  disease.  Subse^pient  examinations  of  the  skin 
have  failed  to  show  the  presence  of  such  a  large  excess  of  mucin. 
Halliburton,*^  in  reviewing  the  results  of  the  analyses  of  the  skin  in 
myxoedema  made  by  Stevenson,  Bemays,  and  himself,  points  out 
that  in  only  two  was  an  excess  of  mucin  found;  in  one  0.81  per 
cent  and  in  the  other  0.72  per  c^nt.  The  average  of  the  ten  analysea 
was  0.374  per  cent.,  which,  if  anything,  is  slightly  less  than  the  nor- 
mal amount  in  he-Jilthy  skin»  which  has  been  estimatetl  at  0.385  per 

t.     Halliburton  considers  that  the  amount  of  mucin  found  in  these 

lyses  was  small,  in  some  cjises  l)ocau8o  the  patient  had  died  in  the 
atrophic  stage  of  the  disease,  and  in  others  because  the  specimens 
had  l)een  kept  for  a  long  time  in  alcoliol  before  the  analyses  were 
made.  In  the  swollen  stage  of  the  disease  there  is  probably  an  in- 
crease of  intercellular  ground  substance  which  yiehla  an  excess  of 
mucin  which  is  not  obtained  in  the  late  atrophic  stages. 

fJouttedire  Titisitt's, — In  one  case  examined  by  Halliburton  *' the 
tendo  Achillis  contained  1.42  per  cent,  of  mucin,  which  is  nearly 
three  times  us  much  as  is  found  in  normid  tendons.  In  the  cardiac 
tendons  Halliburton  has  found  in  each  of  four  cases  a  slight  excess  of 
mucin  alxjve  the  normal  amount,  and  in  one  case,  which  had  been 
under  the  care  of  Oliver,  as  much  as  o.22  |)er  eent.»  or  five  times  as 
much  as  is  usually  found  in  |»erson8  who  have  not  suflfei'ed  from 
ntyKfMleiua.     In  the  same  case  the  muscular  substance  of  the  heart 
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contained  0.26  por  cent,  of  mucin,  whereas  normal  heart  mnacle  coo- 
tains  only  minute  traces  of  it.  Other  organs  of  the  body  have  b«e& 
examined  for  mucin,  Imt  tlie  reKultw  do  not  conve}'  much  infumuitiQD* 
aH  the  amount  iu  normal  tissues  has  not  as  yet  iH/en  HH(.-<*rtaiDt<d. 
The  parotid  gland,  which  uHuallj  contains  merely  a  trace  of  loacin, 
has  been  esamiuod  in  only  one  case,  in  which  the  mucin  wjim  Ui\itn\ 
to  amount  in  0.188  per  cent.,  while  the  submaxillary  gland  of  the 
same  patient  yielded  0.159  per  cent.  (Halliburton).  No  mucin  bw 
been  found  lu  either  the  blood  or  the  urine  nor  has  any  In^u  dim*ov- 
ered  in  the  periL^urdial,  peritoneal,  pleural,  or  cerebro-spiual  fluids. 


Pathology. 


A  consideration  of  the  pathological  anatomy  of  myxedema  has 
already  clearly  demonstrated  that  the  one  constant  and  most  impor- 
tant change  which  haR  l)cen  found  is  the  altered  condition  of  the 
thyroid  gland,  which  is  present  in  all  cases.  Not  only  is  the  gland 
diseased,  but  the  morbid  process  is  oue  which  gradually  leftds  tudo- 
atruction  of  the  gland  tissue  itself  to  such  au  e.\tent  that  the  natanil 
functions  of  the  gland  can  no  longer  be  pi'o^ierly  carried  oti.  Tbai 
this  must  be  so  is  evident,  when  we  remeral>er  that  microscopical 
examination  hLowh  that  the  e]uthelial  cells  lining  the  acini  of  tb« 
gland  are  gradually  deatniyed  and  rephw^ed  by  fibrous  connective 
tissue.  The  amount  of  dt^structiou  ui  gland  tiHSUt>  caustnl  by  thifi 
process  is  a  most  important  factor  in  the  ]^roduction  of  tho  morbid 
phenomena  of  the  disease.  The  thyroid  gland  lies  iu  a  8Ux>eHiciA] 
position  and  so  can  l>o  removed  without  causing  injury  to  the  «ur- 
rounding  parts  or  constitutional  disturbance  due  to  the  actual  oi^eni- 
tion  itself.  It  will  be  evident  that  if  the  symptoms  of  myxcedenui 
are  really  due  to  a  destructive  lesion  of  the  thyroid  ghtnd.  simiUr 
symptoms  will  bo  caused  by  simple  excision  of  the  gland.  This  has 
been  proved  to  be  the  case  by  observing  the  effects  of  thyroid^H^my 
iu  various  species  of  animals  and  in  men.  The  results  of  thyroidM>- 
tomy  performed  exx>erimentally  in  animals  and  for  disease  in  omo 
have  thrown  so  much  light  on  the  pathology  of  myxatdema  tliat  they 
require  careful  consideration. 

REam.T8  OF  Removal  of  the  TimiotD  Olakd  in  Andcaus. 

In  those  cold-blooded  animals  which  are  able  to  Barvive  th^  im- 
mediate effects  of  the  ofieration,  oxtiri>ation  of  the  thyroid  gland  ap- 
pears to  produce  no  effect.  Thus  Ott^>  Lanz  "  found  that  removal  f4 
the  thyroid  gland  in  iifty  dogfiuh  ^Scy  Ilium  catulusand  canicuhi) 
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followed  by  almost  eutirely  uegative  reHolta,  nor  was  he  able  to  ob- 
serve any  chacK^  in  twelve  lizards  (Lacerta  \iridis)  after  thyroidec- 
tomy. Christiani"  has  found  that  lizards  after  thyrt»i<lectomy 
become  Homnoleut  and  alow  in  their  movements  and  ultimately  die. 
In  adders  {antlenvrts)  he  has  observed  a  progreHBive  imreHiH  and,  in 
some,  casting  nf  tlie  slouch  and  death  as  a  reHult  of  thyroidectomy. 
In  warm-blooded  auiuials  two  cluHHej*  of  effecta  follow  tbyroidec- 
tomy.  In  some  animals  v&ry  acute  symptoms  come  on  witliin  a  few 
hours  or  days  of  the  oiK-^ration  and  the  animal  dies;  in  others  no  im- 
me<iiate  effect  can  be  nbsened  until  some  days,  weeks,  or  it  may  be 
even  months  have  elapsed,  when  symptoms  appear  which  closely  x^ 
semble  those  of  niyxo-dema  in  man.  In  birds  the  removal  of  the 
thyroid  gland  has  not  l)een  followed  by  cachexia  strumipriva  as  has 
been  shown  by  AUara's  experiments  on  chickens  and  those  of  Ewald 
and  Rockwell  on  pigeous  (Horsley  ").  In  n»dcnts  the  earlier  exj>eri- 
meutti  tended  to  show  that  no  results  followed  thyroidectomy,  r.y., 
in  rata  and  rabbits,  but  later  experiments  have  shown  that  there  are 
accessory  thyroid  glands  in  this  class  of  aniinals,  and  the  effects 
differ  according  as  these  are  remove<l  with  the  thyroid  gland  or  left 
intact.  They  also  show  that  sufficient  time  must  be  allowed  to  elapse 
after  the  operation  l»efore  definite  conclusions  can  be  drawn  as  to  the 
entire  abstoice  of  effects  due  to  the  thyn^idectomy.  Schiff  and  others 
oljserved  no  symptoms  after  thyroidectomy  in  rats  and  rabbits.  In 
rata  Christiani  "found  that  removal  of  both  thynnd  gland  and  acces- 
sory thyrnid  glands  was  followeil  by  muscular  tremors,  dys]>u(»A, 
rigidity  of  the  extremities,  coma,  and  emaciation,  ending  in  death  in 
the  course  of  a  few  hours  or  days.  In  rabbits  Gley  "  has  found  that 
removal  of  both  the  tlivmid  gland  and  the  accessory  glands  is  fol- 
lowed by  similar  acute  cachexia  ending  fatidly  within  a  week,  while 
removal  t»f  either  the  thyroid  gland  or  the  accessory  glands  aUme  is 
not  followed  by  any  symptoms.  This  latter  com'lusion,  I  believe, 
may  have  been  arrived  at  because  the  animals  have  not  been  kept 
under  olwervation  for  a  sufficiently  long  i>eri<xl  after  the  o|>eration, 
for  my  own  exjjeriments,  though  few  in  numl)er,  show  that  a  condi- 
tion similar  to  myxoedema  in  man  can  be  induced  in  rabbits  by  re- 
moval of  the  thyroid  gland  alone.  I  have  kept  thn*e  rabbits  from 
which  I  had  removed  the  thyroid  ghind  ahme  for  a  lengtheneil  jKTiod. 
Two  of  them  develoi>ed  well-marked  myxcedema,  one  eleven  and  the 
other  twelve  months  after  the  operation.  The  chief  symptoms  were 
hebetude,  increase  in  bulk,  myxoedematons  swelling,  dry  skin,  and 
loss  of  hair,  all  of  which  are  prominent  symptoms  of  myxoedema  in 
man.  In  ruminants  Victor  Horsley  '  found  in  one  fih(*ep  that  removal 
of  the  thyroid  gland  was  followed  by  acute  my xaHJema,  coming  on 
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after  an  ezpoBnre  to  oold  and  ending  in  death  569  days  after  the 
operation.  The  symptoms  exhibited  were  spasms,  paralysis,  ooma, 
ajuBsthesia,  tetanoid  contracture,  and  snbnormal  temperatoie.  Thore 
was  found  to  be  "  gelatinous"  infiltration  of  the  snboataneous  tissueSt 
.  which  was  shown  by  Hallibarton's  analysis  to  be  due  to  mucinous 
degeneration  of  the  ground  substance.  Horsley'  also  removed  tibe 
thyroid  i^and  from  one  donkey ;  in  this  animal  also  acute  cachexia 
with  anorexia,  tremor,  and  fall  of  temperature  came  on  when  the 
weather  was  cold,  ending  &taily  206  days  after  the  operation. 

Among  camivora  cats  have  been  found  to  succumb  rapidly  to 
acute  cachexia  following  thyroidectomy.  In  dogs  as  long  ago  as 
1856-57  Sohiff  "  found  that  the  removal  of  the  thyroid  ghind  was  fol- 
lowed by  a  fatal  result.  In  1884  he  again  investigated  the  subject 
and  found  that  fifty-nine  out  of  sixty  dogs  succumbed  after  total  extir- 
pation of  the  thyroid  gland.  Other  observers  have  obtained  similar 
results.  These  animals  in  the  majority  of  cases  succumb  to  the 
effects  of  thyroidectomy  at  the  end  of  a  period  which  varies  from  a 
few  days  to  ioxix  or  five  weeks,  rarely  extending  to  two  or  three 
months.  Anorexia  and  hebetude  are  early  symptoms.  Fibrillar 
muscular  twitchings  soon  api>ear  and  the  animal  has  attacks  of 
donio  convulsions  which  affect  all  the  trunk  and  limb  musdes, 
accompanied  by  marked  dyspnoea.  There  is  great  weakness  of  the 
limb  muscles  and  rapid  emaciation.  The  temperature  rises  at  first 
and  then  falls  below  the  normal  level.  The  red  corpuscles  are  di- 
minished while  the  white  corpuscles  become  more  numerous.  The 
animal  becomes  comatose  and  finally  dies.  O.  Lanz "  has  shown 
that  the  origin  of  the  muscular  twitchings  in  the  cachexia  thy- 
reopriva  of  dogs  lies  in  the  medulla  oblongata,  though  the  tetanic 
convulsions  are  under  the  influence  of  the  higher  nerve  centres  as 
well.  He  also  draws  attention  to  the  fact  that  other  symptoms  which 
occur,  such  as  vomiting  and  difficulty  in  swallowing,  are  also  of 
bulbar  origin. 

In  monkeys  the  results  of  thyroidectomy  have  been  investigated  by 
Munk  and  by  Horsley.  The  results  which  were  obtained  by  Victor 
Horsley  *'  have  a  most  important  bearing  upon  myxcedema  in  man. 
In  monkeys  the  symptoms  first  appear  about  the  fifth  day  after  the 
operation.  The  length  of  the  latent  period  depends  upon  the  age 
of  the  animal  and  the  temperature  of  the  atmosphere  in  which  it  has 
been  kept,  being  shorter  if  the  animal  is  young  or  if  it  is  exposed 
to  a  low  temperature.  The  writer  has  removed  the  thyroid  gland 
from  four  bonnet  monkeys  and  from  one  rhesus  monkey.  All  the 
bonnet  monkeys,  which  were  kept  at  a  temperature  of  from  60*^  to 
70°  F.,  developed  acute  myxoedema.    The  rhesus  monkey  remained 
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for  nearly  fifteen  months.  When  it  was  killed  the  immunity 
from  myxcedema  was  explained  by  the  presence  of  a  iiieee  of  thyroid 
gland  tissue,  which  was  apparently  either  a  portion  of  the  gland  left 
at  the  operation  or  an  accessory  ^land  which  had  hypertrophiod 
sufficiently  to  maintain  the  health  of  the  animal. 

The  symptoms  of  aciite  exi)erimeutal  myxa^dema  last  on  the  aver- 
age between  three  and  four  weeks.  The  earlier  symptoms  are  almost 
entirely  nervous  in  origin.  Fine  tremor  in  the  limbs,  clonic  spasms, 
and  contracture  of  the  limbs  are  usually  present,  accompanied  by  a 
{^eDei*al  diminution  of  voluntary  power.  Extensive  'Afunctional" 
paralysis  may  occur,  and  Horaley '  has  observed  in  two  cAses  com- 
plete hemiplegia  which  passed  off  after  a  few  hours.  One  of  the 
monkeys  from  which  I  removed  the  thyroid  gland  was  twice  obser\'ed 
to  fall  8ud<lculy  off  his  perch,  the  fall  l>eiug  followed  by  a  period  of 
unc^msciousuess  accompanied  by  tonic  muscular  spasm.  These  at- 
tacks, from  which  recovery  took  place  after  a  few  hours,  appeared  to 
be  epileptic.  Another  monkey,  shortly  before  death  from  acute 
myxuedema,  had  several  epileptic  convulsions  characterized  by  tonic 
muscular  contractions  with  risus  sardouicus,  followed  by  clonic  con- 
tractions and  micturition.  In  one  there  was  convergent  strabismus 
with  retraction  of  the  eyelids,  and  in  another  turning  of  the  head 
and  eyes  to  tlie  left  with  lateral  nysbigmus.  The  sensory  sym]itoms 
are  panc^sthesia  with  anaesthesia  later.  Mental  dulness  and  apathy 
are  well  nmrkeil,  and  coma  may  finally  close  the  scene.  The  tem- 
perature is  first  raisetl  and  irregular,  undergoing  considenible  daily 
variations;  it  then  l>ecomes  subnormal,  and  I  have  found  it  as  low  as 
80"'  F.  in  the  rectum  four  days  before  death.  The  a]i)»etite  is  in- 
creased at  first,  but  diminishes  afterwards.  Well-marked  changes 
take  place  in  the  blood,  the  red-bl<x)d  c<:)rpu8cles  being  diminished 
in  num1)er  while  the  leucocyttvs  1>ecome  more  numerous.  The  face 
becomes  swollen  with  gelatinous  a^dema,  especially  marked  in  tJie 
eyelids;  the  skin  is  dry  and  rough,  and  the  hair  may  fall  out  just  as 
in  myxopderaa  in  man.  The  amount  of  mucus  secreted  by  the  intes- 
tinal canal  and  bladder  is  inci-eiised,  and  the  i>arotid  gland  has  been 
found  to  secrete  mucus  also.  Mucinous  degeneration  of  tlie  comieo- 
tive  tissues  au<]  wasting  also  take  place.  Horsley  *  has  shown  that 
heat  has  s  remarkable  influence  upon  the  course  of  the  sympt4ims  in 
experimental  myxcedema.  He  found  that  by  keeping  the  animals  at 
a  temperature  of  W  F.  the  average  duration  of  life  after  tlie  opera- 
tion was  increased  to  125  days  instead  of  24  days,  the  average  dura- 
tion at  ordinary  tem[)eraturefl,  and  that  the  symptoms  were  consid- 
erably modifieil.  In  this  chronic  form  of  experimental  myxnpdema 
the  symptoms  closely  resemble  those  of  cretinism  in  man. 
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Chemical  Fathology. — The  tissues  of  several  species  of.  ftTiima.1« 
have  been  examined  chemically  by  Halliburton "  after  the  thyroid 
gland  has  been  removed.  In  a  pig  and  in  a  donkey  no  excess  of 
mucin  was  found.  In  the  case  of  a  sheep  which  developed  myxo- 
dema  two  years  after  thyroidectomy,  the  urine  contained  an  abun- 
dance of  mucin ;  the  connective  tissue  of  the  anterior  angle  of  the 
neck  contained  0.9  per  cent,  of  mucin,  which  Halliburton  considers 
an  indication  of  a  considerable  increase  in  the  amount  of  mucin. 
The  most  positive  results  have  been  obtained  in  monkeys  which,  as 
we  have  already  seen,  develop  a  typical  form  of  myxcedema  after 
thyroidectomy.  In  these  animals  the  percentage  of  mucin  in  the 
tissues  is  notably  increased  after  the  operation.  A  fact  of  special 
interest  is  the  increase  of  mucin  in  the  salivary  glands  and  especially 
the  presence  of  mucin  in  the  parotid  gland,  which  in  the  healthy 
animal  does  not  contain  any  at  all.  Mucin  is  also  found  in  the 
blood  in  increasing  quantities  as  the  myxoedematous  condition  de- 
velops, so  that  in  the  monkey  we  have  a  true  mucous  oedema.  In 
some  cases  the  blood  dots  very  slowly,  and  a  well-marked  buffy  coat 
is  formed.  In  one  monkey  which  was  kept  at  a  high  temperature ' 
and  which  was  in  consequence  not  myxcedematous,  no  excess  of 
mucin  was  found. 

That  the  effects  described  are  entirely  due  to  the  removal  of  the 
thyroid  gland  alone  is  further  shown  by  the  fact  that  other  injuries 
in  the  same  region  do  not  produce  these  symptoms.  Thtis  Schiff " 
found  that  exposure  of  the  thyroid  gland  or  section  of  its  nerves  did 
not  cause  any  of  the  symptoms  which  followed  total  extirpation  of 
the  gland.  Munk  "  and  Drobnick  "  have  each  attributed  the  symp- 
toms of  cachexia  thyreopriva  to  irritation  of  the  nerves  in  the  neck 
caused  by  the  operation,  but  this  theory  has  been  proved  to  be  un- 
tenable by  8chiff*8  experiments  and  also  by  those  of  Fuhr,  Herzeu, 
and  Fano.  Fuhr "  has  shown  that  no  injury  of  the  nerves  in  the 
thyroid  region  is  capable  of  producing  the  same  results  as  thyroi- 
dectomy. Herzen "  found  that  injuries  inflicted  on  the  muscles, 
vessels,  and  nerves  of  the  neck  did  not  cause  cachexia  thyreopriva. 
Fano  and  Zauda  found  that  if  the  gland  was  ligatured  but  left  in 
aitu,  the  same  symptoms  occurred  as  when  it  was  removed,  l>ecause 
by  this  operation  the  gland  was  rendered  functiouless.  If  one  lobe 
of  the  gland  was  removed  and  the  other  dislocated,  the  vessels  and 
nerves  being  left  intact,  no  symptoms  followed ;  but  if  this  lobe  was 
also  removed,  then  the  usual  symptoms  appeared.  Further  evidence 
of  the  same  nature  is  afforded  by  experiments  in  which  only  partial 
thyroidectomy  has  been  performed.  Thus  Colzi,  Fuhr,  and  Kogo- 
witsch  have  shown  that  as  long  as  part  of  the  thyroid  gland  is  left  to 
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oarrj-  on  the  necessary  function,  no  symptoms  appear.  In  many 
cases  half  of  one  lobe  or  even  one-thircl  of  a  lobe,  was  found  by  San- 
quirico  and  Canalis  "  to  be  sufficient  for  this  purpose.  In  some  cases 
the  lobe  or  i)ortion  of  a  lobe  which  is  left  after  a  partial  thyroideo 
tomy  undergoes  hyi>ertophy,  in  others  it  does  not.  This  is  a  point 
which  i*e(iuirea  fuller  investigation.  These  faclw  will  be  found  to 
hold  good  in  the  case  of  man  in  whom  the  evil  effw-t^  of  total  thy- 
roidectomy can  be  avoided  by  leaving  a  part  of  the  gland  at  tho  time 
of  the  operation,  a  procedure  which  is  uparly  always  adof»ted  at  the 
present  day.  A  cousideratiim  of  these  facts  shows  that  iu  certain 
of  the  lower  animals,  and  especially  in  monkeys,  a  condition  of 
m^^oddema  identical  with  myxcedema  in  man  can  l>o  induced  by 
simple  ablation  of  the  thyroid  gland.  Thus  ex[)eriniental  pathology, 
like  morbid  anatomy,  proves  that  the  symptoms  of  myxcedema  are 
due  to  loss  of  function  of  the  thyroid  gland. 


Reslxts  of  Removal  of  the  Thyroid  Gland  m  Man. 

The  effects  which  have  been  produced  in  man  by  total  extir^uition 
of  the  thyroid  gland  for  goitre  have  thrown  much  light  upon  the 
pathology  of  myxoHlema.  On  September  13th.  188*2,  at  a  meeting 
of  the  Medical  Society  of  Geneva,  J.  L.  lieverdin*  drew  attention  to 
certain  changes  which  he  had  observed  to  take  place  in  some  of  his 
^fWBes  after  totad  extirpation  of  the  goitrous  thyroid  gland.  The  chief 
^Hiyinptoms  of  this  condition  were  weakness,  pallor*  amemia,  and 
cedeina,  witliout  albuminuria,  and  lie  mentions  that  one  patient  closely 
resembled  a  cretin  in  appearance.  On  Ajiril  4tli,  1883,  at  the  twelfth 
congress  t>f  (jerniau  surgiKms,  Kocher'  gave  a  very  complete  acci^>unt 
of  the  symptoms  which  he  had  observed,  with  but  few  exceptions,  to 
follow  total  removal  of  the  thyroid  gland  for  goitre,  and  to  which  he 
gave  the  name  "cachexia  strumipriva."  This  condition  was  consid- 
ered by  Eocher  to  be  the  result  of  injuries  sustained  by  the  tinsues 
in  the  neck  during  the  operation,  rather  than  the  effect  of  the  loss  of 
the  thyn)id  gland.  Soon  afterwards  a  further  communication  was 
published  by  J.  L.  and  A.  Reverdin  "  in  which  attention  was  directed 
to  the  similarity  between  this  condition  following  total  thyroidei-tomy 
and  myxa'dema,  which  led  them  to  name  it  "  myxocdeme  post-opera- 
toire."  Tliese  authors  pointed  out  that  this  peculiar  condition  was 
developed  only  after  total  extirpation  of  the  th:('roid  gland,  and  rightly 
attributed  it  to  the  loss  of  that  gland,  a  view  which  was  afterwards 
adopted  also  by  Kocher.  The  symptoms  of  the  cachexia  frefjuently 
Itegin  to  appear  soon  after  the  patient  has  recovered  from  the  imme- 
diate effects  of  the  operation ;  in  some  caBeB»  however,  no  change  haa 
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been  observed  until  four  or  five  months  have  elapsed.  In  many 
the  earliest  symptoms  are  pains  in  the  limbs  and  sometiuieB  slso  u 
the  shoulden^,  ueck,  and  abdomen;  these  are  soon  followed  by  kih 
gnor  with  weukue^ij?  of  the  liiul>8,  which,  in  the  absence  of  early  pain^ 
may  be  the  first  symptoms  to  api)ear.  Coldness  of  the  hands  and  feet 
ia  complained  of,  esiieoiuUy  iu  cold  weather.  Slowness  of 
pTOceeaes  soon  becomes  u  pnjmiueut  feature,  the  speech  is  slow, 
all  voluntary  movements  are  executed  much  more  deliberately  than 
before  the  operation.  The  sufferers  are  generally  perfectly  aware  o( 
the  loss  of  their  former  activity.  Swelling  of  the  face^  hands,  ami 
feet  then  takes  place.  Tlie  swelling  may  come  and  go  for  n  timo  and 
then  become  permanent.  It  is  most  conspicuous  iu  the  eyelidi, 
and  may  cause  pendulous  swellings  of  the  lower  eyelids.  As  a  remit 
of  the  general  swelling  the  features  are  much  altered,  the  noae  and 
lips  become  large  and  thick,  and  the  whole  face  is  broa<lejie<I.  Hm 
trunk  also  is  increased  in  circumference  by  the  swelling.  The  alda 
becomes  dry,  the  superficial  layers  of  the  epidermis  may  peel  off 
in  places,  and  the  hair  also  may  he  lost.  The  aniemia  oft4^u  b 
marke<l.  Some  of  the  less  comnuju  symptoms  ol)served  by  Ki 
were  dysphagia,  giddiness,  retching,  fainting  fits,  si>asma,  epileptie 
attacks,  etc. 

From  this  description  it  will  l)e  seen  that  the  clinical  re«embl 
l)etween  cachexia  strumipriva  and  idiopathic  myxcetlema  is  ooznp] 
80  striking  is  the  simihirity  in  appearance  bet^veen  the  two  that  Otiff 
Lanz/*  who  had  often  examined  Kocher's  cases  *if  cju^hexia  strumi- 
priva, on  seeing  a  photograph  of  one  of  the  writer's  cases  ot  myxtp- 
dema  ia  Newcastle,  thought  that  it  was  taken  from  one  of  thi 
which  he  h;id  himself  photographed  in  Berne!  Kocher'  found 
of  thirty-two  patients  upon  whom  he  had  performed  total  thvrvii- 
dectoray  for  >;oitre,  twenty -six  develo]»ed  the  c^ichexia.  The  othersix 
remained  free  from  the  cachexia,  but  in  every  one  of  them  a  r«tani  nf 
the  goitre  developed  either  from  a  remnant  of  thyroid  tisane  not  1^ 
moved  at  the  time  of  the  operation  or  from  an  ficoessory  tliyr^nd 
gland.  Thus  in  those  cjwes  in  which  sufficient  thyroid  gland  tissae  had 
been  left  no  cachexia  appeared,  while  the  symptoms  wliich  deve]i>|^ 
in  the  others  were  evidently  due  to  complete  absence  of  the  eland. 
The  facts  collected  by  the  committee  of  the  Clinical  Society  fnima 
number  of  different  surgeons  showed  that  cachexia  strumiprira  had 
developed  in  about  one-third  of  tlie  cases  in  wliich  spparentlr  aO 
lictive  thyroid  tissue  had  been  removed,  and  in  only  a  few  oaaes  after 
partial  thyroidectomy.  This  evidence  does  not  prove  that  tlw 
cachexia  is  due  to  the  loss  of  thyroid  tissue  alone,  ^lien,  bowe^w, 
we  consider  that  these  symptoms  never  follow  any  other  operation 
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iuTolvicig  the  other  important  structures  in  the  neck,  it  is  evident  th^t 
the  cachexia  when  it  develops  is  the  result  of  removal  of  the  thyroid 
tissue.  Why  it  does  not  develop  in  all  cases  after  total  thyroidec- 
tomy vie  are  not  in  a  f>oBitiou  to  say.  It  seems  likely  that  in  these 
cases  a  portion  of  the  gland  tissue  which  has  been  left  unobserved 
at  tlie  time  of  the  opieratiou,  of  an  accessory  thyroid  glaud  as  de- 
Hcril)ed  by  8andBtrr>m/''  or  even  of  some  other  gland,  has  undergone 
HuAieient  compensatory  hypertrophy  to  enable  it  to  carry  on  the 
functiotm  of  the  gland  which  has  been  removed,  and  so  prevent  the 
onset  of  the  cachexia. 


Bestoraiion  of  Tliyroid  Fiinciiou  by  TntuspIatttaHon  of  Healthy 

Gland  Ti8AUt\ 

Schiff  wan  the  first  to  show  that  tho  fatal  effects  of  thyroidect<injy 
in  dogs  could  V>e  averted  by  transplant ii»g  the  thyroid  glaod  of  an- 
other dog  into  the  abdomen  of  the  animal  before  the  thyniid  gland  is 
removed.  Von  Eiselaberg,"  by  a  series  of  experiments  on  cats,  found 
that  if  one  lobe  of  the  thyroid  glauil  was  removed  and  trauHplant^l 
into  the  subperitoneal  tissue  or  into  a  fold  of  mesentery,  and  the  graft 
was  suiveKsful  the  animal  did  not  succumb  after  Hubsec]uent  removal 
of  the  i^thor  lulio  of  the  gland  from  the  neck,  lu  two  animals  in  which 
this  was  successfully  accom])lished,  post-mortem  examination  showed 
that  the  transplautetl  gluuil  had  become  vascular  and  so  had  been  en- 
abled to  continue  its  original  functions  in  a  now  situation.  In  the 
animals  which  had  succumbed  to  tlie  usual  symptoms,  it  was  fonnd 
that  the  graft  had  failetl.  Victor  Horsley/  who  first  drew  attention 
in  England  to  these  experiments,  i«»int<*d  out  that  they  afforded  con- 
clusive proof  that  if  a  grafted  thyroid  gland  lived  after  transplan- 
tation, it  could  ciirry  on  it^  functions  so  as  to  avert  the  usual  results 
of  th>'niidectomy.  From  this  important  conclusion  Horsley  was  le<l 
to  suggest  that  the  inevitable  progress  of  myxoHlema,  cretinism,  and 
cachexia  fltnimipviva  to  a  fatal  termination  might  be  arrested  by 
grafting  a  f»iece  of  healthy  thyroid  gland  l>eneath  tlje  skiu  ol  the 
patient  so  as  to  restore  the  lost  function.  In  a  later  communication 
Horsley"  stiites  that  in  1883  Kocher  had  alreatly  tried  tranajdanta- 
tion  of  a  piece  of  fi-eshly  excised  goiti^e,  but  without  success,  and 
that  Bircher"in  1889  transplanted  a  piece  of  apparently  normal 
thyroid  tissue  from  a  goitre  into  the  alMlominal  cavity  of  a  patient 
suffering  from  cachexia  strumipriva.  (ireat  improvement  followed 
for  a  time,  and  then  a  rehipae  occurred.  Still  greater  improvement 
followed  a  second  transplantation. 

This  subject  will  be  considered  more  fully  in  connection  witlj  the 
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treatment  of  myxaMlema;  all  we  wish  to  indicate  here  is  thst  th« 
results  of  successful  thyroid  grafting  have  proved  that  in  man  as  well 
as  in  aiiiiiialrt  the  functiouH  c»f  the  ylaud  can  be  carried  on  after  thy- 
roidectomy by  a  piece  of  trauHi>luntod  thyroi<l  tissue  oh  long  a«  it 
lives,  but  that  if  it  atrophies  the  syniptouis  uf  cachexia  thyreopriva 
appear.  We  can,  however,  now  go  a  step  further  and  show  tJmt  tb« 
thyr(>i<l  glaud  exercises  its  remarkable  iuduence  upon  the  general' 
metabolism  of  the  body  by  means  of  a  Beci*etion  which  is  formed  by 
the  ei)ithelial  cells  of  the  alveoli  of  the  gland. 

King,  Baber,  Boechat,  and  Horsley  "*  all  ftiund  that  the  colloid 
material  wliich  collects  in  the  aciui  of  the  ^land  escjipes  into  the 
lympliatictH  and  thus  passes  into  the  general  circulation.  Hiirthle" 
states  that  ten  days  after  exision  of  tive-sixths  of  the  thyroiil  gland, 
microscopical  examination  of  the  remaining  p(»rtion  revenltnl  evidenoeai 
of  increased  secretory  activity.  Wyss  has  also  sliowu  that  the  in- 
jection of  pilocarjiine  causes  incrwwecl  secretion  of  tlie  colloid  sub- 
sbmce.  Hniihle  lias  found  that  the  colhud  material  may  eftcape  into 
tlie  lymjih  spiu'es  either  by  rupture  of  the  waU  of  the  ai'inus  or  by 
passing  along  minute  channels  between  the  epithelial  cells.  There 
is  thus  ample  evidence  from  microstM^pical  appearant*es  iiresent*.*!!  by 
the  gland  that  it  is  a  true  secretory  gland,  the  secretion  from  which, 
instead  of  passing  along  a  duct  as  does  that  of  sucb  ghinths 
the  salivary,  finds  its  way  by  the  lymphatics  directly  into  the  general 
blood  stream.  We  have,  however,  experimental  evidence  showing 
that  this  secretion,  when  separated  from  the  gland,  is  still  rapabW 
of  carrying  on  the  functions  of  the  thyroid  in  the  absence  of  the 
gland  itself. 

lu  1890  Bettencourt  and  Serrano'*  reported  a  case  of  tbyroid 
grafting  in  a  woman  suffering  from  rayxcedema  in  which  great 
provement  followed  the  opemtion.  The  improvement,  however, 
menced  as  early  as  the  day  following  the  operation.  The  aathoxs.^ 
therefore,  came  to  the  conclusion  that  it  could  not  be  due  to  a  com- 
plete vascularization  of  the  gland,  but  ratbor  to  an  absorption  r>f  the 
juice  of  the  grafted  ^land  by  the  tissues  of  the  patient  On  reading 
the  report  of  the  case  the  writer  was  struck  by  the  gmat  impor- 
tance of  this  ol)8ervatiou.  Taken  in  conjunction  with  many  of  th^ 
facts  bearing  on  the  functitms  of  the  thyroid  gland  which  we  havu 
already  considered,  this  observation  appeared  to  him  to  afTord 
strongest  evidence  of  the  physiological  activity  of  the  secretion 
the  gland.  This  apijeai-ed  easy  to  test,  for  if  tlie  function  of  th<* 
thyroid  wore  really  secret<iry  the  atlniiuiHtrntinn  of  the  Bwrotionj 
alone  to  those  in  whom  the  gland  had  become  functionless  Uiroi 
disease  or  operation  would  be  followed  by  a  great  improvemout 


ICTXCEDEMA. 


731 


their  condition;  just  as  the  administration  of  pepsin  and  hydro- 
chloric acid  improves  the  digestion  when  the  gastric  secretion  is 
deficient  in  these  8ul>8tunce8.  The  writer,  therefore,  determined  to 
tost  the  action  of  th;.roid  juice,  give^  in  the  form  of  a  glycerin 
extract  of  sheep's  thyroid  glands,  in  a  case  of  myxcedema  as  soon 
as  the  oppttrtunity  presented  itself.  G.  Vessale,"  directly  after 
total  thyroidectomy  in  nine  dogs,  gave  intravenous  injections  of  an 
extract  made  from  the  thyroid  glands  which  he  had  just  removed,  in 
order  to  i)revent  the  development  of  cachexia  atrumiprivH.  He  found 
that  the  venous  blood  which  had  become  very  dark  bei-ame  normal 
again  in  a  few  houi^s,  and  the  "neuro|)iiralytic  hypenemia"  of  the 
conjunctiva  diminished,  illuHtratiug  the  beneficial  effect  of  the  injec- 
tions. Soon  afterward,  on  April  13th,  1891,  the  writer  "  tested  the 
action  of  n  glycerin  extract  of  a  sheep's  thyroid  gland  in  a  well- 
marked  case  of  myxiedema.  The  extract  was  injpt^ted  iM^neath  the 
skin  of  the  i^atient.  so  that  it  might  be  slowly  alworbed  by  the  lym- 
phatics and  so  enter  tlie  circulation  in  a  manner  as  closely  as  pos- 
sible resembling  that  in  which  the  8e<'retion  of  the  gland  enters  the 
blood  stream  in  a  healthy  ])erson.  The  author  wjis  able  to  hIiow  that 
by  repeated  injections  the  symptoms  of  myx(i?dema  can  be  entirely 
removed,  and  that  the  function  of  iht*  fcliyroid  gland  can  be  carried 
on  by  the  secretion  alone  in  the  absence  of  the  gland  it-self. 

The  results  of  injections  of  thyroid  extract  in  animals  after  thy- 
roidectomy are  e<|ually  instructive.  In  these  exi»eriment8  the  symp- 
toms are  brought  alK>ut  by  a  sudden  cutting  off  of  the  supply  of  the 
thyroid  secretion  by  removal  of  the  thyroid  gland.  They  tlins  afford 
a  more  stringent  test  of  the  secretory  function  of  the  thyroid  gland 
than  cases  of  myx<ptlema  in  man  in  which  the  symptoms  are  due  to 
a  gradual  and  |>erha]>H  only  a  ])artial  loss  of  the  thyroid  secretion, 
Gley  has  found  that  in  the  case  of  dogs  and  rabbits  the  usnal  effects 
of  thyniitlcctomy  may  be  averted  or  considerably  lessened  by  injec- 
tions of  thyroid  extract.  In  a  monkey  the  symptoms  of  acute  myxcB- 
dema  induced  by  thyroideot^^my  were  removed  by  the  wnter**  by 
mejins  of  re]>eated  injections  of  thyroid  extract.  In  this  experiment 
the  whole  thyroid  gland  was  removed  from  a  bonnet  monkey,  which 
was  kept  in  a  room  the  tfimperature  of  which  was  l)etween  62 '  and 
Gtj''  F.  At  the  beginning  of  the  second  wp«»k  after  the  openition  a 
fine  tremor  of  the  upper  limbs  appeared.  During  the  next  few  days  ' 
the  monkey  l>ecame  much  less  active  than  nsual.  the  tremc^rs  l>e<'arae 
more  marked^  and  there  were  oocaBionnl  elonic  coutrnctious  of  the 
muscles  of  the  arm  and  forearm.  A  slight  myxoedematons  swelling 
of  the  npjter  and  lower  eyelids  appeared;  the  symptoms  iucrease<l 
till  in  the  fourth  week  the  monkey  was  very  inactive,  sitting  still 
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nearly  all  day  with  the  trunk  l^ent  forward.     The  tremon  weore  well 
marked,  the  myxoedematona  Hwellio^  of  the  face  was  vary  disliiict 
The  temperature  chart  showed  considerable  dionud  Tariatioos,  Out 
morning  temj>eratnre  being  tmhnormal  on  three  occasions.     The  i«d 
blood  corpuscles  had  diminished  to  three-fourths  of  their  origiltai| 
number.     When  this  stage  had   been  reached  thyroid  extmei 
injected  beneath   the  skin  in  doses  of  one  or  two  miuima.     The*  finij 
injection  waH  ma^^le  on  the  twenty-sixth  day  after  the  operation,  and 
between  this  and  the  forty-fourth  dav  fourtoun  injt^ctioua  Wf*re  tnade. 
The  tobil  amount  of  exb*act  em|)loyed  was  only  tweutv  minims,  °>nlji 
one-third  of  which  was  really  active,  as  two-thirds  of  the  extract  cosh; 
aisted  of  a  mixture  of  equal  parts  of  glycerin  and  very  dilute  carbolie 
acid.     As  a  rei«ult  of  the  injections  the  monkey  steadily  improved. 
The  tremor  vauiHhe<l,  the  myxo^ematoua  swelling  diaappeared,  tli# 
temperature,  which  soon  after  the  commencement  of  the  injeciionft' 
hud  fallen  as  low  as  95.4^  F.,  beC4ime  normal,  and  the  red  blood' 
corpu8olt*8  increased  up  to  their  normal  number.     The  animal  n?- 
gained  hia  former  activity  so  that,  with  the  exception  of  hia  weight 
being  rather  less  tlian  before  the  operation,  he  wus  <|uite  well  again 
by  the  end  of  the  seventh  week.     The  injections  wera  disooutinued 
and  the  symptomn  returned,  the  animal  ultimately  dying  of  acut<» 
myxoedema  and  dysentery. 

The  total  alweuce  of  the  thyroid  gland  was  proved  by  [>OHt-ri]f>rteia 
examination.  The  recovery  of  this  animal  from  the  symptoms  of 
expenmc*ntal  myxoHlema  ahows  that  the  losa  of  the  tliyroid  gland 
was  comj^ensuted  for  by  the  use  of  the  thyroid  extract  as  long  as  the 
injections  were  continued.  It  is  thus  evident  that  the  thyroid  is  a 
secretory  gland  supplying  what  has  been  aptly  termed  by  BroviH 
Sequard  "an  internal  secretion." 

The  pathology  of  myxc^iema  may  be  summed  up  ahortly  thos: 

1.  The  usual  change  found  in  cases  of  myxoedema  is  a  fibrusia 
of  tlje  thyroid  gland  leailing  to  a  destruction  of  the  alve<>U  of  tb» 
ghind  and  of  the  epithelium  which  lines  them — a  cliange  which  mmi 
neoes.sarily  diminish,  if  it  does  nc^t  entirely  aospend,  the  fiuKiticmal 
activity  of  the  gland. 

2.  A  couilitiuu  of  myx(Hiema  can  be  induced  in  certain  u(  Um 
lower  animals,  especially  in  monkeys,  by  removal  of  the  thyroid  gland. 

3.  Total  extirjjation  of  the  thyroid  gland  in  man  has  been  (fdl owed 
in  a  considerable  number  of  cases  by  a  myxcedema,  idenftioal  with 
idiopathic  myxcedema,  which  could  be  attributed  to  no  oibsr  cftone 
than  the  Iosh  of  the  thyroid  gland. 

4.  In  luiimals  the  ui^oal  results  of  thyroidectomy  can.  to  a 
mi,  be  obviated  by  sucoesaful  thyroid  grafting. 
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5.  In  man  the  symptums  of  myxoedema  have  been  greatly  im- 
proTed,  and  in  some  c^ses  entirely  removed,  by  grafting  pieces  of 
healtliy  tliyroid  gland,  tbe  early  improvement  being  due  to  absorp- 
tion of  the  juice  of  tLe  gland. 

6.  In  some  lower  animals  the  acute  symptoms  following  thyroid- 
ectomy can  be  removed  by  injections  of  thyroid  extnict,  atid  in  the 
monkey  the  symi»toni8  of  experimental  myxanloma,  induced  by  pre- 
vious thyroidectomy,  can  be  entirely  removed  by  the  same  means. 

7.  The  symptotua  of  myxii'dema  in  man  can  be  entirely  removed 
by  the  administration  of  thyroid  extract,  either  by  hypodermic  in- 
jections or  by  the  mouth. 

These  facts  conclusively  prove  that  all  f<irm8  of  myxcpdema  are 
really  varieties  of  oue  and  the  same  disease,  and  that  all  are  due  to 
loss  of  function  of  the  thyroid  gland,  that  function  being  to  8U])ply 
an  internal  secretion  which  is  essential  to  the  proper  maintenance  of 
the  healtli  of  mind  and  bodv. 


Diagnosis. 

The  dia^iosis  of  a  well-marked  cjise  of  myxredema  is  readily 
made.  The  appearance  of  the  patient  is  so  peculiar  that  the  nature 
of  the  case  can  be  recognized  at  a  glance.  The  solid  n-dema  pnxluc- 
ing  the  characteristic  appearance  of  the  face,  the  condition  of  the 
skin  and  hair,  the  hebetude,  the  slowness  of  thought,  s]>eech,  and 
action,  and  the  subnormal  temperature,  combine  to  form  a  clinical 
picture  which  is  (piite  characteristic. 

The  solid  oedema  has  sr>metimes  been  mistaken  for  the  (vdema 
of  renal  disease.  An  examination  of  the  urine,  however,  at  onoe  re- 
veals the  fact  that  the  condition  is  not  dependent  upon  disease  of  the 
kidney.  The  onset  of  myxcedema  is  gradual,  and  the  diagnosis  miist 
be  made  as  soon  as  possible  in  the  early  stages  of  the  disease  long 
before  it  has  l>ecome  fully  developed.  Under  these  circumstances 
slight  evidenci'S  of  the  dise^ise  may  l»e  I'eadily  ov»»rhM>ked  and  the 
symptoms  on  the  ]»art  of  the  nen'ous  system,  which  may  occur  during 
the  early  stjiges,  may  Im?  attributed  to  some  other  cause.  Slight  de- 
grees of  niyxcpdema  are  by  no  means  rare  in  women  between  forty  and 
fifty  years  of  age.  In  these  casas  the  patient  complains  of  chilliness, 
of  some  loss  of  memory,  oi  languor,  and  possibly  of  other  ill-defined 
subjective  symptonjs.  Not  uncommonly  the  symptoms  are  attrib- 
uted to  the  menopause.  In  these  cases  a  careful  examination  of  the 
patient  may  reveal  the  prceenee  of  some  brawny  swelling  of  the 
cheeks  with  swelling  of  the  eyelids  at  times.  In  some  the  myxtinle- 
matoua  swelling  may  closely  resemble  ordinary  obesity.    The  8|>eech 


734  KCBBAT— DISEASES  OF  THE  THYBOID  GLAKD. 

also  is  often  slighily  drawling  in  character.  If  a  doabt  ariaeB  as  to 
the  true  nature  of  these  symptoms,  a  simple  test  is  to  treat  the  pa- 
tient for  a  time  with  small  doses  of  thyroid  extract.  If  the  symp- 
toms are  due  to  changes  in  the  thyroid  gland  marked  improvement 
will  take  place  in  a  short  time.  The  swelling  diminishes  and  the 
snbjectiTe  symptoms  disappear;  snch  improvement  taking  place 
after  the  administration  of  thyroid  extract  at  once  confirms  the  diag- 
nosis of  thyroid  disease. 

Once  the  diagnosis  of  myxoedema  has  been  made,  the  next  step 
will  be  to  determine  the  nature  of  the  disease  which  has  led  to  the 
diminution  of  the  functional  activity  of  the  gland.  In  the  great  ma- 
jority of  cases  the  myxoedema  is  due  to  chronic  interstitial  thyroidi- 
tis, which  is  characterized  by  a  gradual  onset,  and  by  the  diminu- 
tion in  the  size  of  the  thyroid  gland*  due  to  the  contraction  of  the 
newly  formed  fibrous  tissue  in  it.  The  gland  then  becomes  so  small 
that  it  can  no  longer  be  detected  on  palpation  of  the  neck.  If  there 
is  a  history  of  a  previous  operation  upon  the  thyroid  gland  or  in  its 
immediate  neighborhood,  the  symi>toms  are  most  probably  due  to 
removal  of  too  large  a  x)ortion  of  the  gland  at  the  time  of  the  opera- 
tion. In  a  few  cases  the  thyroid  gland  will  be  found  to  be  enlarged ; 
in  these  cases  goitrous  degeneration  has  led  to  the  destruction  of  the 
gland  tissue  prox)er,  or  possibly  the  gland  tissue  has  been  destroyed 
by  a  new  growth.  It  must  also  be  remembered  that  in  rare  cases 
syphilis  or  actinomycosis  of  the  thyroid  gland  may  be  the  cause  of 
the  symptoms. 

Prognosis. 

The  prognosis  of  myxoedema  has  entirely  changed  since  the  intro- 
duction of  the  present  methods  of  treatment.  Formerly  a  certain 
amount  of  improvement  might  be  expected  in  warm  weather,  and  from 
the  employment  of  diaphoretics,  especially  pilocarpine,  massage, 
warm  baths,  and  general  tonics,  but  sooner  or  later  the  patient  was 
sure  to  get  worse  and  die  of  the  disease.  Under  the  regular  admin- 
istration of  thyroid  extract  the  symptoms  of  myxoedema  can  now  be 
entirely  removed  in  a  few  months,  and  by  the  continued  administration 
of  the  remedy  any  return  of  the  symptoms  can  be  prevented.  This 
freedom  from  myxoedema  can  be  maintained  apparently  as  long  as 
the  patient  lives.  From  this  it  follows  that  if  treatment  is  com- 
menced early  and  there  are  no  complications,  life  should  not  be 
appreciably  shortened  by  the  changes  in  the  thyroid  gland.  If 
complications  are  present,  or  if  the  case  is  one  of  long  duration,  the 
prognosis  ih  not  so  favorable  and  must  be  made  according  to  the 
condition  of  the  patient  at  the  commencement  of  thyroid  treatment. 
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The  presence  of  advanced  cardiac  or  arterial  degeneration  is  always 
a  source  of  danger^  and  tbvroid  treatment  has,  in  such  cases,  been 
folJowe<l  by  a  fatal  result.  Insanity  increases  the  gravity  of  the 
prognosis,  but  it  is  not  necessarily  incurable,  for  several  caseH  have 
recoverod  from  the  insanity  of  myxosdema  under  the  new  treatment. 
If  albumin  is  present  in  the  urine,  but  disappears  after  treatment, 
its  presi^uce  does  not  materially  affect  the  prognosis.  If,  however, 
albuminuria  persists  and  there  are  casts  in  tlie  urine,  the  firognosis 
will  be  governed  by  the  nature  and  gravity  of  the  disease  of  the  kid- 
ney. If  any  other  complications  o<-cur  their  bearing  ufKin  the  future 
welfare  of  the  patient  must  be  estimated  acconliug  to  their  character 
and  severity. 

Treatment. 

The  great  impix)vement  in  our  methods  of  treating  myxa*dema 
which  has  taken  phice  during  the  last  few  years  affords  one  of  the 
most  striking  illustrations  of  the  benefits  which  ]>ractical  thera]}outic8 
may  derive  from  the  application  of  knowledge  gained  in  the  field  of 
ex{»erimeutal  pathology.  As  reeentlv  as  the  year  1888  myxa*dema 
was  considered  to  be  a  hopelessly  incurable  disease,  and  the  most 
that  c<»uld  be  done  was  to  endeavor  to  relieve  the  more  distressing 
symptoms  as  they  arose.  Tonics  such  as  the  hypophos]>bitea, 
quinine,  and  iron  were  emi)loyed  to  relieve  the  general  debility  which 
is  so  often  a  prominent  symptom;  the  beneficial  effects  were,  how- 
ever, only  temporary.  Nitroglycerin  in  a  few  caaea  was  found  to 
be  nf  service.  Jaborandi  and  pilocarpine  were  frecjuently  employed 
and  often  afforded  considerable  relief,  helping  to  moisten  the  dry 
skin.  It  is  also  proliable  that  some  of  tlie  bt*neficiul  effects  nbserved 
after  the  use  of  pilocarpine  were  due  to  an  increased  activity  in  small 
portioiiH  of  glnndnlar  tissue  which  still  remained  in  the  diueased  thy- 
roid gliiml.  Ah  might  l>e  exjiected  from  the  low  temperature  wliich  is 
found  in  rayxcedema,  warmth  has  Ijeen  fc)und  to  be  of  oonHitlerable 
service.  The  removal  of  the  patient  to  a  warm  climate,  such  as  that 
of  Egyj)t  during  the  winter,  not  only  relieved  the  sensation  of  cold, 
but  tendetl  to  prolong  life.  With  the  introduction  of  thyroid  graft- 
ing for  myxo'diMiia  we  come  to  a  most  important  advance  in  the 
direction  of  the  rational  treatment  of  the  disease. 


Thyroii)  Gratono. 

We  have  already  considered  in  the  section  devoted  to  pathology 
the  various  clinical  and  pathological  facta  which  have  clearly  pointed 
out  that  myxcedema  occurs  us  a  result  of  loss  of  the  fujiotiou  of 
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the  thyroid  glaud.  Wheu  once  this  importaut  fact  became  finnljr 
established  the  practical  application  of  it  to  treatment  resulted  in  nt- 
tempts  tu  restore  tliu  lost  function,  for  it  had  l^ecome  apj)arcnt  that 
if  this  could  be  accomplished  the  pro^^rews  of  tlie  disease  would  h^ 
arrested.  In  order  to  accomplish  this,  attempts  were  made  to  gnift 
pieces  of  thvroid  ^land  into  varions  (larta  of  the  patient  in  the  ho|»6 
that  they  might  hecome  sufficiently  vasculari»Ml  to  retain  their  vital 
activity  and  so  be  able  to  carry  on  the  functions  of  the  original 
ghmd,  which  had  either  l)ecome  uneless  or  had  been  remove<l.  Aa 
early  aa  18H3  Kocher  grafU^d  a  itiece  of  a  goitre  ^hich  had  juHt  l»een 
removed;  this,  however,  "was  absorbed.  In  January,  1889,  Biirher" 
grafted  a  piece  of  what  appeared  to  l>e  healthy  tliyroid  tissue  into  the 
abdominal  cavity  of  a  patient  who  had  developed  myxa-dema  after  re- 
moval of  the  thyroid  gland.  Ab  a  renult  of  thia  operation  the  (Mtit^nt 
recovered  Hufficiently  to  return  to  work,  and  lost  nearly  all  the  symj*- 
toms  of  myxfedema.  Three  months  afterwards,  owing  to  atn)ph\  of 
the  transplanted  piece  of  thyroid  tissue,  the  symptoms  of  myxcudema 
returned.  A  second  oi)eration  was  followed  by  even  greater  improve- 
ment,  which  lasted  for  nine  months.  This  case  thus  firmly  es 
lished  the  value  of  this  method  of  treatment  if  the  operation  waa 
successful,  and  showed  that  it  was  sufHcient  as  long  as  the  graft  iliil 
not  atrophy. 

Previous  to  the  publication  of  this  case  in  189C>,  Victtir  Horsley," 
as  a  result  of  the  successfiU  thyroid  grafting  performed  by  ron 
Eiselsberg  " on  cats,  hiMlHh*eady  suggested  in  England  the  transplan- 
tation of  a  healthy  thyroid  gland  from  one  of  the  lower  animals  into 
the  peritoneal  cavity  or  into  the  subcutaneous  tissue  **  as  a  fKiasible 
means  of  arresting  the  ]>rogress  of  myxcedema,  cachexia  strumipriva, 
and  allied  diseases."  Horsley  also  recommended  the  employment  of 
the  thyroid  gland  of  the  sheep,  for  it  resembles  that  of  man  in  struc- 
ture, and  the  symptoms  which  foll<»w  thyroidectomy  in  tlie  sheep  rr- 
semble  those  which  follow  the  same  operation  in  man.  As  a  result 
of  the  success  of  Bircher's  case,  Kocher  h>is  again  several  times  tried 
ti'ansplantation  of  the  fresh  thyroid  glaud  of  both  man  and  lower 
animals  into  the  abdomen;  in  eiich  case  only  a  tem|>orary^  improve- 
ment followed.  Kocher  and  Lanz '*  have  tried  the  im|>lautatioii  of 
the  thyroid  gland  of  the  dog  by  fixation  in  the  tunica  vaginalis,  and 
also  in  the  femoral  artery.  In  one  case  there  was  a  slight  lemiwrary 
improvement;  in  the  other  none  at  all.  Betteucourt  and  Serrano  ** 
introduceil  one-half  of  the  thyroid  gland  of  a  sheep  into  the  snbruta- 
neous  tissue  of  the  infraniammary  region  ou  each  side  of  a  woman  \*t 
thirty-six  who  had  sufff'red  from  myxcedema  for  several  years.  The 
operation  was  followed  by  an  immediate  improvement,  the  fijsl  iiuli- 
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ion  of  which  was  an  elevatiou  of  the  previously  Hubnonual  tem- 
peiature.  The  numl)er  of  red  blood  corpuscles  increased  witliin  n 
month  from  2,442.000  to  4,447,000  in  the  cubic  uilliuietre.  Move- 
ments Ixsc-ame  more  easy  of  execution  and  the  Hpeech  clearer.  Per- 
spiration, which  had  entirely  disap[>eared,  again  returned.  The 
swellinf;  of  the  body  decrejised  and  the  weight  dimiuiBhed  from  119 
kil.  i  to  113  kil.  SOO.  The  menstrual  i>eriod  which  followed  the 
operation  lasted  only  four  days,  whereas  previously  it  had  lasted  two 
and  somotiraes  three  weeks.  As  the  iuiproveroent  commenced  the 
day  after  the  operation,  the  authors  rightly  concluded  that  it  wtin  the 
result  of  the  absori>tiou  of  the  juice  of  the  thyroid  gland  by  the  tis- 
sues of  the  patient  ujiil  couKl  iint  1m»  due  to  the  grafted  glauds  becom- 
ing vascularized,  aud  so  functionally  active.  In  the  majority  of  cases 
in  which  this  opemtion  has  been  jiorformed,  the  improvement  lius  l>een 
temporary,  showing  thj\t  the  grafted  gland  has  not  l»e<ome  sufficiently 
vascularized  to  carry  on  its  function  permanently.  MacPhersou** 
has  treated  a  case  by  this  methoil  in  which  such  prolonged  improve- 
ment has  resulted  that  it  is  e\ndent  that  the  grafted  gland  tissue  has 
become  vascularized.  In  this  patient,  a  woman  of  thirty-nine,  with 
well-marked  myxoedema  and  melancholia,  the  operation  was  per- 
formed in  the  same  manner  tisi  in  Bettencourt  and  Serrano's  c-ase. 
Within  twelve  hours  there  was  a  marked  improvement  in  the  mental 
condition.  In  a  short  time  the  temperature  ceased  to  be  subnormal, 
the  nervous  and  mental  Hymptt)ms  and  the  headache  disappeared; 
the  amemia  was  relieved,  and  the  skin  became  soft  and  smooth ;  men- 
struation became  regular.  It  is  now  nearly  three  years  since  the 
oijeration  w;is  i»erformed,  and  MacPherson  has  been  kind  enough  to 
inform  me  that  the  patient  is  now  quite  well.  She  has  had  two 
attacks  of  mental  disturbance  of  short  duration,  but  there  has  been 
no  return  of  the  myxcedema. 

More  recently  Victor  Horsley  ''  has  suggested  that  it  is  advisable 
to  remove  the  symptoms  of  myxcudema  before  the  operation  by  the 
administration  of  thyroid  extract  so  that  the  grafted  gland  may  be 
emliedded  in  normal  instead  of  dise^ised  connective  tissue — a  sug- 
gestion which,  as  far  as  I  am  auare,  has  not  yet  l»een  put  into  prac- 
tice. Thyroid  grafting,  if  successfid,  is  a  most  satisfactory'  methtul 
of  treating  myxoedema.  As  yet  the  giiifted  gland  has  so  often  failed 
to  l»econie  vascularized  that  since  the  introtluction  of  the  treatment 
by  tltyroid  extract  this  method  has  seldom  b4>eu  utilized.  We 
do  not  yet  know  what  is  the  cause  of  the  chronic  interstitial  thy- 
roiditis which  is  the  essential  factor  in  nearly  all  cases  of  myxce- 
dema. It  may  b<»  that  the  cause  of  the  original  (change  in  the 
thyroid  gland  still  remains  in  operation  and  either  prevents  the 
Vou  IV.-47 
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grafted  gland  from  developing  or  else  leads  to  its  early  dostraciioD. 
If  this  be  the  explanation  of  tLe  failure  of  the  operation  in  scitne 
cases  of  myxoedema,  it  would  not,  of  coni'se,  account  for  its  want  nf 
Buccosa  in  cases  of  cachexia  strumipriva.  When  this  U]etLo<l  of 
treatment  is  employed  certain  precautions  are  necessarj-  in  carrviufi 
it  out.  For  two  or  three  mouths  Ijefore  the  oixiration  a  systei 
course  of  treatment  by  thyroid  extract  should  be  carried  out,  aa 
gest^'d  by  Horsley/"  iu  the  uianuer  described  in  the  next  section. 
This  treiitmeut  must  be  coiitiuueil  until  the  symptoms  of  myxanlema 
have  diHuppearefl  and  the  skin  and  subcutaneous  tissnits  hare  ny- 
turned  to  their  normal  condition.  The  thyroid  gland  which  in  to  be 
used  for  the  graft  should  be  selected  from  a  perfectly  heulthy  she 
which  is  fully  grown,  but  not  more  than  a  year  old.  The  a] 
should,  if  possible,  be  slaughtered  near  to  the  operating  theatre 
only  when  the  patient  is  ready  for  the  oi)eration.  It  should  l^  killcid 
by  a  blow  or  a  shot  through  the  head  with  a  bullet  rather  than  in  the 
nsual  nmnner  by  bleeding.  A  median  longitudinal  incision  la  mt 
in  the  neck  of  the  sheep,  one  lobe  of  the  thyroid  gland  is  then 
sected  out  rapidly  witli  a  sterili/ed  knife  and  forceyw  and  trausferrvd 
to  a  warm  sterilized  ^l-'iss  jar  in  which  it  is  taken  at  once  U)  the  oper- 
ator. An  incision  is  made  through  the  skin  and  sul^cutnneous  fat  lie- 
neath  each  breast  of  the  patient,  the  lobe  of  the  thyroid  gland  of  the 
sheep  is  slit  in  two  halves,  and  one  half  is  placeil  in  the  kuIk'uU' 
neous  ti.s.sues  on  each  side.  The  wounds  are  chased  and  drosned  with 
the  usual  aseptic  precautions.  It  is  advisable,  however,  th*t  no 
chemical  antiseptic  should  be  introduced  into  the  wound  itaelf,  but 
that  storilizoil  water  be  used  instead  for  cleansing  it  If  tlie  symp- 
toms of  myxredema  reappear  within  three  or  four  months  it  is  aa 
indication  that  the  graft  has  faileil;  if^  however,  six  moutJm  pM* 
without  any  return  of  the  myxcedema  it  will  be  evident  that  the  rIaimI 
tissue  has  become  vascularized  and  is  furuislnug  a  sufficient  supply  of 
its  secretion  to  keep  the  patient  in  health.  If  the  original  graft  Caila. 
either  at  once  or  after  it  has  been  functionating  for  a  time,  as  shows  by 
the  return  of  the  my^oedema,  the  0[>eratioD  may  be  repeated.  It  ia 
probable,  however,  that  the  great  majority  of  patients  will  prefer 
treatment  by  thyroid  extract,  which  is  very  simple  though  it  has  to 
be  continued  permanently. 


Treatment  by  Thyroid  Extract. 


TJieorif  and  Devehpmetit  of  the  Treatment, — We  have  alredidy  ooiP 
sidered  the  various  observations  which,  having  showed  that  myx- 
cedema was  due  to  loss  of  function  of  the  thyroid  gland,  led  to  tho 


MYSCEDEMA. 


739 


suggestion  of  thyroid  grafting  as  a  means  of  treatment.  It  will  be 
remembered  that  the  adoption  of  this  suggestion  by  Bettencourt  and 
Serrano  was  followed  by  marked  immediate  improvement  in  the 
condition  of  their  patient,  commencing  the  day  after  the  operation. 
This  early  improvement  was  attributed  by  the«e  authors  to  the  ab- 
8ori)tion  of  the  juice  of  the  grafted  thyroid  gland  by  the  tissues  of 
the  patient.  This  observation  was  reix>rte<l  to  the  Association  Fran- 
gaise  pour  I'Avancement  des  Sciences,  on  August  9tb,  1890."  On 
reading  the  report  of  this  cjuso  tho  writer  was  struck  by  the  impor- 
tance of  the  suggestion  that  such  a  marked  improvement  in  a  case  of 
myxcedema  might  be  due  to  the  simple  absorption  of  thyroid  juice, 
for  it  apj»eared  to  hiiu  that  if  this  were  the  correct  explanation  of  the 
improvement  the  Ktime  result  could  be  obtained  by  the  employment 
of  the  thyroid  juice  by  itself  as  a  reme<ly  for  myxcedema.  By  sup- 
plying the  patieut  with  rei>eated  doses  of  the  secretion  of  the  gland 
it  was  hoped  to  maintain  a  grgatly  improved  state  of  health  indefi- 
nitely. A  few  months  afterwards  the  opportunity  of  testing  this 
method  of  treatment  presented  itself  in  the  shape  of  a  patieut  with 
well-marked  myx^nlema  who  was  perfectly  willing  to  allow  tlie  *'fli- 
cienoy  of  the  remedy  to  be  tested  in  her  case.  Before  the  treatment 
was  tried  the  i)atieut  was  sho\NTi  on  Ft*bruary  12th,  1891.  at  a  meet- 
ing of  the  Northumberhind  and  Durham  ModicAl  Society,  on  which 
occasion  the  employment  of  thyroid  e.vtract  as  a  remedy  for  myx- 
^ema  was  first  publicly  suggested  by  the  writer"  in  the  following 
Irords:  '*The  symptoms,  then,  are  due  to  the  absence  from  the 
system  of  some  substance  which  is  secreted  by  tlie  nonnal  thyroid 
gland.  ...  It  has  occurred  to  me  that  it  would  l:>e  worth  while  to  try 
the  hy  iMxlermic  injection  of  an  emulsion  or  extract  of  the  thyroid  gland 
of  a  sheep.  This  treatment  appears  to  be  rational,  and,  at  any  rate, 
would  not  harm  the  patient.  We  may,  I  think  by  this  means,  hope 
to  produce  as  much  improvement  in  a  case  of  myxa^dema  as  wjis 
brought  about  by  the  absorption  of  the  juice  of  a  piece  of  the  glaml 
which  had  been  introduced  beneath  the  skin,  and  it  has  the  advan- 
tage of  being  a  much  simpler  prtK'eetling." 

The  most  suitable  form  in  which  to  employ  the  remedy  was  found 
to  be  a  glycerin  extract  of  the  thyroid  gland  of  a  sheep  diluted  by 
a  weak  solution  of  carbolic  acid.  As  the  thyroid  secretion  in  health 
parses  by  the  lymphatics  from  the  gland  into  theblood»  it  was  deter- 
mined to  inject  the  extract  beneath  tlie  skin  so  that  it  might  be  slowly 
ab8orl)ed  by  the  lymphatics  and  carried  into  the  blood  stream  in  a 
similar  manner.  It  was  evident  tliat  tlie  etHciency  of  the  remedy 
wonld  lie  fairly  tested  by  this  method  of  administration.  The  thy- 
roid gland  of  the  sheep,  which  had  been  recommended  for  grafting  bj 
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Horsley  and  had  been  proved  to  be  suitable  for  this  pnrpcwe  br  Bvi^ 
tencourt  and  Serrano,  was  selected  for  the  preparation  of  the  ejitnicL 
Sheep  are  generally  healthy  and  rarely  snifer  from  tubercolodn. 
They  are  killed  in  large  numbers  every  week  in  all  towns  so  that  a 
supply  of  fresh  thyroid  glands  can  easily  be  obtained  when  required 
The  extract  is  prepared  in  the  following  manner :  As  8<x)u  aa  Uw 
sheep  has  been  killed  and  the  skin  has  been  removed  from  tbo  nock, 
a  median  incision  is  made  down  to  the  larynx  and  trai^hea.  The  iai»- 
clea  on  each  side  are  then  held  apart  and  a  little  diHsectinu  with 
sterilized  instrumenb^  soon  expotM:»s  thu  two  lu1>es  of  the  th>rtnd 
gland,  lying  one  on  each  side  of  the  larynx  and  upper  jiart  of  Ute 
trachea.  The  lol>e8  are  dark  reddish-brown  in  color,  firm  in  co&Bft- 
tence,  shai>ed  like  an  almond  and  united  by  a  rudimentary  iathnm 
crossing  the  front  of  the  trachea,  which  may  be  easily  overlooked. 
Each  lobe  is  removed  separately  and  transferred  to  a  st4^nHz#sl  glasi 
jar.  When  the  sheep  is  opened  the  thoracic  and  abtlominal  oipusi 
must  be  inspected  to  make  sui-e  that  the  animal  is  healthy.  If  Ihero 
are  any  signs  of  disease  in  the  animal  or  in  the  ghiud  itself  it  must  be 
discarded.  The  thyroid  gland  of  a  pig  or  a  cow  may  be  uh«hI  if  it  t» 
more  easily  obtained.  All  the  ap]>aratu8  employed  in  the  actual 
jtreparatiou  of  the  extract  should  1^  previously  sterilizeil  eithf^r  by 
dry  heat  or  by  boiling.  Tlio  glands  are  freed  from  any  fat  or  con- 
nective tissue  which  may  remain  adherent  to  tliem,  they  are  then 
finely  minced  and  the  fragments,  together  with  the  fluid  which 
escaped  during  the  process,  are  placed  in  a  mixture  of  e^ual  ]»arte 
glycerin  and  a  half-per-cent.  solution  of  carbolic  acid  nr  of  glyt 
and  boiled  distilled  water,  in  the  proportion  of  two  cubic  centiittel 
of  tlie  mixture  to  each  thyroid  lobe.  The  carlxjlic  acitl  is  not 
necessary  but  was  employed  in  the  earlier  preparations.  The  mix- 
ture is  allowed  to  stand  in  a  cool  place  for  from  twelve  to  twenty -fiMU 
hours,  it  is  then  squeeze*!  through  a  tine  cloth  b;t  means  of  a  pivoii 
so  as  to  obtain  aa  much  liijuid  as  possible.  By  this  means  thiM 
cubic  centimetres  or  forty-five  minims  of  the  liquid  thyroid  ei 
are  obtained  from  each  lobe  of  the  gland,  that  is  to  sav,  on  the  a^ 
age  six  cubio  centimetres  or  one  drachm  and  a  half  fmm  the  dutars 
gland.  Thyroid  extract  was  first  used  in  the  treatment  of  myxoMli 
by  the  writer"  on  April  13th,  1891. 

The  patient  to  whom  reference  has  already   been  made 
raarried  woman,  aged  forty-six,  who  had  suffered  from  my; 
for  four  or  five  years,  and  presented  all  the  chief  symptofum  of 
disease.    The  injections  of  thyroid  extract  were  made  with  auUaeptie 
precautions,  and  in  the  course  of  six  or  seven  weeks  tli<    '  '  "matil 

in  the  condition  of  the  x>atient  was  so  marked  that  th^  ,  uoy  of 
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the  remedy  could  no  louger  be  doubted.  Daring  the  first  three 
inonthH  the  extract  of  two  and  a  half  thyroid  glands  waa  injected 
usually  in  doses  of  twenty-five  miuiniH  at  a  time.  At  the  end  of  this 
l>eriod  the  myxttdeiuat<ni8  swelling  waa  gre^itly  duniniMhoil  and  had 
almoBt  entirely  disappeared  in  some  aitnations.  Thia  iliminution  in 
swelling  waH  very  distinct  in  the  face.  The  8]>eech  was  more  rapid 
and  dneut,  the  mind  more  active,  and  the  memory  more  retentive. 
The  sense  of  languor  waa  greatly  diminished  while  the  bodily  activity 
waa  incrensed.  Menfitrnation  returned  after  amen<irrhocn  of  four 
yearn*  duration.  The  nkhi  l>ecame  soft  and  moist  ami  pernpiration, 
which  had  not  been  seen  for  four  years,  reappeared  after  exercise. 
The  ten]i>erature  became  normal.  This  remarkable  improvement 
clearly  proved  the  efficiency  of  tlie  treatment  and  tlie  correctne**8  of 
the  theory  upon  which  it  was  founded.  This  result  was  commuui- 
icafce<l  in  the  British  Medicjd  AHHociatiou  at  it«  annual  meeting  in 
July,  1H91."  Four  months  after  the  suggestion  of  this  method  of 
treatment  had  been  published  by  the  writer"  and  two  months  after 
he  ha<l  actually  commenced  to  employ  thyroid  extract,  several  trials 
of  the  same  method  were  made  in  France.  In  June,  1891,  Gley  and 
Magnan^'  treated  two  cases  of  myxoedema  in  Paris  by  injections  of 
thyroid  extract.  Twi»  inJeiHions  were  given  iu  one  case  and  four  in 
the  other.  During  the  same  month  Merklen  *  also  made  a  trial  of 
the  treatment  in  a  case  in  which  a  temporary  improvement  ha*!  pre- 
viously taken  place  after  thyroid  grafting."  The  folloiK'ing  month 
Gley  made  two  injections  in  another  c^ise  of  myxoedema  iu  a  child 
nine  years  of  age.  All  these  four  triak  failed  and  iu  each  CAse  the 
treatment  was  abandoned.  The  want  of  success  in  these  cases  ap- 
pears tt>  have  Iwtfu  due  to  the  em]>]oymeut  of  U>o  dilute  a  prepara- 
tion of  thyroid  extract,  rendered  still  less  efficient  by  filtration 
through  porcelain.  The  doses  employed  were  too  small  and  they 
were  not  repeated  sufficiently  often  to  give  the  tre^itmeut  a  fair  trial. 
These  results,  however,  were  not  published  till  later  and  the  first 
suggestion  of  this  treatment  in  France  was  publisheil  by  Brown- 
Secpmrd  and  d*A]*sonval  iu  Jidy,  1891/*  at  a  time  when  the  bene- 
ficial efTeots  of  the  remedy  had  already  been  demonstrated  in  England. 
Thret)  mouths  later  Fenwick  "  published  an  olieervation  im  "The 
Diuretic  Action  of  Fresh  Thyroid  Juice."  He  injected  ten  drops  of 
freshly  expressed  thyroid  juice  mixed  with  an  ecjual  quantity  of  dis- 
tilled water.  In  cases  of  myxoedema  he  observed  an  increase  in  the 
amoant  of  urine  for  fourteen  to  twenty-one  days.  No  other  effect  of 
the  injections  was  mentioned,  and  the  conclusion  waa  drawn  that 
myioedema  depende<l  upon  **a  perverted  renal  fuuction.*'  During 
the  next  nine  months  sevend  cages  were  published  by  W.  Beatty, 
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E.  Carter,  and  A.  Davies^  each  of  which  illustxated  the  action  o[ 
thyroid  extract  in  removing  the  myxcedema.  Diiring  18(>2  Mvenl 
independent  trials  of  the  admiuistrution  of  thyroid  extract  by  tb« 
mouth  were  made.  The  first  trial  of  this  8im])ler  method  of  utiliz- 
ing the  remedy  was  made  by  Howitz,"  of  Copenhagen,  who  beKan 
to  treat  a  rose  of  myxedema  by  feeding  with  the  thyroid  ghitid  of 
the  calf  on  March  22d,  1892.  On  July  f>tb,  at  the  cougroea  of 
Naturalists  in  Copenhagen,  He  stated  that  ho  had  by  ihia  wethf^ 
obtained  just  as  good  a  result  as  usually  followed  the  injection  of 
thyroid  extract  bi5ueatL  the  skin.  In  England  E.  L.  Fox'*  begiui 
to  treat  a  case  of  myxoedema  by  the  internal  administration  of  thy- 
roid extract  on  June  2d,  and  on  July  27th  Hector  MH<'kenzi« " 
began  to  feed  a  case  of  myxtedema  with  fresh  thyroid  glands.  The 
resuUs  r>btaimMl  by  thcKe  observers  were  published  Hiumlbuieonsly 
on  Ootobor  2'.1tli,  and  Im^IIi  clearly  showed  that  the  physiologict] 
uctioii  uf  the  drug  was  obtained  juHt  as  well  when  it  was  swall(»wed 
as  when  it  was  injected.  In  Scotland,  Lnndie  "  began  to  give  thyroid 
extract  by  the  mouth  on  July  Uith  Mith  the  same  result.  The«e  ob- 
seiTations  have  now  \men  repeated  and  confirmed  by  many  others. 
Thus  an  important  advanc-e  was  made  in  the  manner  of  employing 
thyroid  glund  preparations  which  did  away  with  many  of  the  risks 
and  inconveniences  iucurred  by  the  employment  of  hypodermic  in- 
jections. Thyroid  extract  should  be  given  by  the  month  ami  is  now 
rarely  injected.  The  details  of  tlie  method  of  employing  the  extnuH 
will  now  be  considered  more  fidlv. 


Practical  Application  of  the  Utt/rotd  TWafmeni. 

The  treatment  of  myxa^dema  in  the  great  majority  of  cases  is  now 
carried  out  by  the  a<lministration  of  the  thyroid  gland,  or  i>ref6mbly 
of  some  preparation  of  the  gland,  by  the  mouth.  The  hyi^Hlennie 
method  should  only  be  used  if  it  is  desirable  to  produce  a  very  ntpid 
effect  and  the  patient  is  unable  to  tolerate  sufficiently  large  dnsos  by 
the  mouth.  The  remedy  can  he  prescribed  in  various  forms  of  which 
thf^  following  are  the  more  import^int  ones.  The  preiiarations  re^ 
feri'ed  to  are  made  from  the  gland  of  the  sheep. 

/.  Tlie  Thip-oid  Gland, — The  thyroid  gland  itself  may  be  ^ven 
raw  in  doses  varying  from  one-eighth  of  a  ]ol>e  up  ti)  a  whole  lobe. 
The  larger  doses  aie  apt  to  produce  gastrointestimd  disturbanoa  and 
other  toxic  symptoms.  The  portion  of  the  gland  Hhnuld  be  miticed 
and  taken  in  glycerin  or  some  other  vehicle  which  will  cover  the 
somewhat  nauseous  taste  of  the  raw  tissue.  The  gland  m»y 
lightly  cooked  by  frying  or  boiling  before  it  is  eaten.     This  pi 
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does  not  entirely  deBtroy  the  activity  of  the  gland,  though  the  large 
doses  which  h»ve  been  taken  w  ith  impunity  after  this  mode  of  prepara- 
tion appear  to  indicate  that  it  diminishes  it  somewhat.  It  is  much 
better,  however,  when  possible,  to  employ  one  of  the  preparations 
which  can  now  be  so  readily  obtained. 

2.  Liquid  Thyroid  Gland  Extnwt. — This  preparation  is  a  diluted 
glycerin  extract  of  fresh  thyroid  glands  prejiared  in  the  manner 
already  described  (i;.  ji.  74()).  It  cousiuts  of  eijual  parts  of  glyoerin, 
water,  and  liquid  extracted  from  the  glands.  On  the  average  tlie 
whole  tliyroid  gland  of  one  sheep  yields  six  cubic  centimetres  or  one 
and  a  half  drachms  of  the  extract.  This  is  a  most  convenient  prejtara- 
tion  and  fiilly  active.  It  may  be  given  in  water  in  doses  of  three  to 
twenty  minims.  It  is  best  to  prescribe  the  extract  as  it  is  prepared, 
and  for  the  patient  to  measure  out  the  dose  which  has  been  ordered, 
instead  of  prescribing  it  in  a  more  dilute  form  in  a  mixture. 

3.  Thyroid  Gland  Powder. — There  are  several  preparations  of  the 
thyroid  gland  in  the  form  of  powder.  The  gland  itself  may  be  dried 
at  a  low  temperature  and  ix>wdereil  or  the  juice  of  the  fresh  glands 
may  l>e  expressed,  dried,  and  powdered.  White'*  has  prepared  a 
powder  consisting  of  the  precijiitate  produced  by  the  formation  of 
calcium  phosphate  in  the  glycerin  extract.  Of  this  preparation 
about  eighteen  grains  are  obtained  from  each  sheep's  tliyroid  gland. 

4.  Thyroid  GUnid  TnUeU  und  Pilln. — The  preparations  in  the  form 
of  powder  can  lie  mixed  with  a  suitable  excipient  and  maile  into 
either  tjil)lets  or  i»ills.  This  is  a  convenient  form  for  use  when  fresh 
supplies  of  the  liquid  extrjict  are  not  easily  obtaine<l,  as  for  example 
when  the  ]>atieut  is  travelling.  A'^ermehreu  has  employed  the  white 
precipitate,  which  is  obbiined  by  adding  alcohol  to  thyroid  extract,  in 
the  form  of  pills  in  doses  from  one  and  a  half  to  four  ami  a  half 
grains.  All  these  preparations  have  been  proved  to  l>e  active  so  that 
any  one  of  them  may  l>e  employed  in  the  treatment  of  myxceilema. 
The  choice  of  the  form  in  which  the  remedy  is  to  be  given  depends 
rather  ni)on  the  circumstances  and  tastes  of  the  patient  than  UT>on 
any  special  advantage  that  one  form  may  have  over  another.  I 
generally  prescril>e  the  glycerin  extract,  of  which  the  patient  obtains 
a  fresh  supply  each  fortnight.  The  doses  mentioned  in  tlie  rest  of 
this  section  apply  to  the  glycerin  extract  already  dest-rilM^d. 

The  treatment  of  a  case  of  myxoedema  may  most  conveniently  be 
divided  into  two  stages.  Tliis  simplifies  the  description,  for  certain 
precautions  whicli  niust  l>e  taken  during  the  first  stage  are  no  longer 
neoeflsary  when  the  second  is  reached. 
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ISrst  Stage  of  Treatment, 

During  the  fiist  stage  of  the  treatment  our  object  is  to  lemove  the 
symptoms  of  the  disease  with  as  little  risk  and  discomfort  to  the 
patient  as  possible.  This  stage  is  completed  as  soon  as  the  patient 
is  free  from  myxoedema.  During  the  second  stage  we  have,  by  pre- 
venting the  return  of  the  myxcedema,  to  keep  the  i>atient  in  the  oon- 
dition  of  health  which  has  already  been  attained.  This  is  easily 
managed  by  a  modified  form  of  the  treatment  employed  during  the 
first  stage.  In  order  to  prevent  disappointment  it  is  important  to 
explain  the  nature  of  the  treatment  to  the  patient  at  the  commence- 
ment and  to  point  out  clearly  that  the  improved  condition  of  health 
can  be  maintained  only  by  a  continued  use  of  the  remedy  for  the 
rest  of  life,  and  that  unless  some  thyroid  preparation  forma  part  of 
the  patient's  regular  diet  for  the  future  the  symptoms  are  oeitain 
sooner  or  later  to  return.  This,  however,  is  such  a  simple  matter 
and  involves  so  little  trouble  that  it  presents  no  real  difficulty.  The 
first  stage  of  the  treatment  has  to  be  carried  out  with  great  care  in 
all  cases  in  which  the  disease  has  lasted  for  some  years,  in  the  aged, 
and  in  those  who  show  any  indication  of  cardiac  or  arterial  degenera- 
tion. During  the  last  few  years  many  cases  of  long  duration  have 
been  successfully  cured,  but  in  the  future  such  cases  will  be  rarely  if 
ever  seen.  In  these  cases  it  is  always  advisable  to  begin  with  small 
doses  of  the  thyroid  extract.  If  there  are  distinct  signs  of  cardiac 
degeneration  three  minims  of  the  extract  or  an  equivalent  dose  of 
some  other  preparation  once  a  day  is  sufficient.  If  this  dose  is  well 
borne  it  may  be  increased  to  five  and  then  to  ten  minims  each  day. 
This  caution  is  necessary,  as  some  cases  are  very  susceptible  to  the  ac- 
tion of  the  drug  at  first.  Thus  in  one  case  three  minims  of  the  extract 
every  other  day  was  all  that  could  be  borne,  and  even  this  small  dose 
when  given  more  fre<iuently  soon  accelerated  the  i>ulse  to  120.  After 
a  time  this  patient  was  able  to  take  five  minims  every  other  morning. 

The  patient  should  be  kept  at  rest  in  bed  for  a  time  so  that  aa 
little  strain  as  possible  may  be  thrown  upon  the  heart  and  arteries. 
This  is  important,  for  patients  who  have  suffered  from  myxoedema 
for  a  long  time  are  quite  unaccustomed  to  exercise,  and  as  they 
improve  under  the  treatment  they  are  only  too  ready  to  avail  them- 
selves of  their  newly  found  strength  and  to  exert  themselves  to  a 
dangerous  extent,  unless  they  are  confined  to  bed.  The  impor- 
tance of  this  was  very  much  impressed  upon  me  by  the  death  of  two 
of  my  early  cases  from  cardiac  failure  brought  on  by  over-exertion. 
In  one  of  these  a  lady  of  sixty-four,  whom  I  saw  in  consultation 
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with  Dr.  Walker,  of  Newcastle,  had  developed  myxoetloma  five  >'eara 
previously.  For  about  a  y&ar  she  had  suffered  from  consider- 
able dvRpnoia  on  exertion  and  had  hial  KHveral  ntt^u'ks  of  syncope, 
one  of  which  had  nearly  proved  fatal,  and  probably  would  have  done 
BO  had  not  medical  aid  been  at  unce  available.  The  heart  sounds 
were  weak  and  intermittent,  but  no  Higus  of  valvular  disease  could  l»e 
det*H'ted.  Sho  piussed  nafely  througli  tlie  tirst  stage  of  the  treatment 
and  the  myxwdeum  had  practically  disappeared,  when  one  morning, 
while  stooping  to  put  on  her  shoes,  she  had  another  syncopal  attack 
and  died  fi*om  cardiac  failure  before  her  medical  attendant  reachetl 
her.  The  other  case  was  that  of  a  woman,  agotl  sixty -two,  who  had 
l>een  myxoedematous  for  six  or  seven  years  and  suffered  from  ^re^it 
cardiac  dyspna^a  on  exertion.  She  also  improved  under  treatment, 
but  died  suddenly  one  day  from  cardiac  failure  while  trying  to  ascend 
a  hill  more  rapidly  than  usual.  Unfortunately  in  neither  of  these 
cases  was  a  ix>st-mortem  examination  made,  but  there  can  be  no  doubt 
that  death  wa.s  due  to  the  degenerated  condition  of  the  heart.  J.  Thom- 
son" has  published  a  similar  case  in  which,  although  the  patient  had 
been  kept  in  bed,  death  took  place  when  she  sat  up  for  a  short  time 
while  the  bed  was  being  made.  At  the  post-mortem  examination  the 
muscular  substance  of  the  heart  was  found  to  be  iu  a  state  of  extreme 
fatty  and  tibrous  degenemtion.  In  other  similar  cases  this  danger 
has  l>een  avoided  only  by  keeping  the  patient  iu  the  horizontal  posi- 
tion until  recovery  lias  taken  place.  Any  signs  of  caitliac  failure 
which  may  arise  during  this  stage  of  "the  treatment  must  be  jiromptly 
met  by  cardiac  tonics,  diffusible  stimulants,  and  alcohol. 

The  change  which  is  brought  alx'jut  by  the  treatment  in  the  condi- 
tion of  a  |>atient  who  is  Buffering  from  well-marked  luyxii'deina  is  so 
great  that  it  is  not  advisable  to  attempt  to  bring  it  abi»ut  too  quickly 
or  the  patient  may  suffer  iu  consequence.  Thus  iu  one  case  of  which 
I  have  heard,  the  extnict  was  given  in  such  doses  that  the  patient's 
weight  was  reduced  by  two  stones  (twenty -eight  pounds)  in  a  fortnight, 
owing  to  the  rapid  diminution  of  the  myxcedematous  swelling,  iind  an 
alarming  stjite  of  prostration  was  produced  in  consequence.  The 
time  which  is  usually  occupie<l  in  carrying  out  the  first  stage  of  the 
treatment  varies  fnnn  six  weeks  to  three  or  four  months,  according 
to  the  condition  and  circumsbinccH  of  the  i)atient.  In  less  advanced 
oaaea  in  which  there  is  no  cardiac  or  viiscidar  degeneration  it  is  not 
necessary  to  enjoin  rt^st  iu  be<l,  but  no  unusujd  exen-ise  or  excessive 
strain  should  be  permitted  until  a  cure  has  l)een  effected. 

In  all  cases  the  condition  of  the  pulse  is  an  important  guide  to  the 
regulation  of  the  doses.  Any  undue  acceleration  of  the  pulse  amount- 
ing to  ten  or  twenty  additional  boats  iu  the  minute  indicates  that  the 
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dose  is  quite  large  enongh.  If  any  inciease  in  the  poise-rate  beyond 
iliis  takes  place  the  dose  shonld  be  diminished  either  in  qnantitj  or 
in  frequency.  Thns  if  a  dose  of  five  minims  of  the  extract  is 
given  each  morning  two  or  three  hours  after  breakfast,  and  no  dis- 
tinct improvement  has  taken  place  by  the  end  of  a  week  or  ten  days, 
and  the  pulse  has  not  been  accelerated,  the  dose  should  be  increased 
to  ten  minims,  and  later  to  fifteen  if  ten  is  not  found  to  be  sufficient. 
In  early  cases  in  which  the  heart  and  vessels  are  healthy  ten  minims 
may  be  given  each  day  from  the  beginning.  In  some  cases  it  is 
necessary  to  give  as  much  as  .fifteen  minims  twice  a  day  in  order  to 
rid  the  patient  of  her  symptoms. 

Other  indications  are  the  effect  of  the  treatment  upon  the 
temperature  and  upon  the  alimentary  canal.  A  rise  of  temperature 
amounting  to  a  degree  above  the  normal  level  indicates  that  the 
dose  is  too  large.  Any  gastro-intestinal  disturbance  must  be 
promptly  checked  by  appropriate  remedies  and  by  lowering  the 
dose  of  the  thyroid  extract.  Foulis"  has  reported  a  case  in 
which  the  patient  died  within  twenty-four  hours  after  taking  a 
quarter  of  one  lobe  of  a  sheep's  thyroid  gland.  Profuse  diarrhoea 
set  in  which  was  rapidly  followed  by  coma  and  death.  Gastro-in- 
testinal  disturbance  as  indicated  by  vomiting  and  purging  has  not 
infrequently  been  produced  by  large  doses  of  the  raw  gland.  This, 
however,  rarely  occurs  when  preparations  of  the  gland  are  used  in 
moderate  doses.  The  symptoms  which  may  appear  as  a  result  of  over- 
dosing with  thyroid  gland,  or  with  preparations  made  from  ifc,  are 
increased  frequency  of  the  i)ul8e,  elevation  of  the  temperature  above 
normal,  prostration,  vomiting,  diarrhoea,  headache,  and  sweating. 
Swelling  of  the  parotid  and  submaxillary  glands  was  observed  in 
one  case  by  Church  "  after  an  overdose  of  the  gland  itself.  Such 
symptoms  may  be  produced  by  a  few  unusually  large  doses  or  by  taking 
a  dose  which  is  only  slightly  larger  than  necessary  for  a  long  period. 
As  an  example  of  this  latter  mode  of  overdosing  I  may  cite  a  case 
in  which  during  the  summer,  and  long  after  all  traces  of  myxoedema 
had  disappeared,  the  frequency  of  the  piilse  was  raised  to  112,  the 
skin  was  flushed  and  moist,  and  there  was  a  line  tremor  of  the  hands 
just  like  that  which  is  often  present  in  exophthalmic  goitre.  The 
symptoms  rapidly  disappeared  when  the  dose  was  diminished.  One 
of  the  most  remarkable  cases  of  poisoning  by  an  ovei'dose  of  thyroid 
gland  has  been  recorded  by  Beclerc.  '*  This  patient  took  by  mistake 
ninety-two  grammes  of  thyroid  gland  in  eleven  days.  This  was  fol- 
lowed by  increased  frequency  of  the  pulse  and  respiration,  elevation 
of  temperature,  insomnia,  restlessness,  polyuria,  glycosuria,  albumin- 
uria, exophthalmos,  temporary  tremor  of  the  arms,  partial  paraple- 
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gia,  with  a  sensation  of  beat  and  sweating.  The  identity  of  many 
of  these  symptoms  with  those  which  occur  in  exophthalmic  goitre  ia 
remarkable.  This  relationship  will  he  considered  in  conDection  with 
the  pathology  of  exophthalmic  goitre. 

Trtatmcut  by  Hypotieniiic  IfijectioiVi. — If  the  hypodermic  method 
ia  employed  all  the  precautions  which  are  necessary  when  the  patient 
takes  the  extract  by  mouth  are  ec^ually  important.  lu  addition  to 
these  certain  other  precautions  must  also  be  taken.  The  syringe 
must  be  one  which  can  be  easily  cleaned  and  rendered  aseptic.  A 
s.yi^iig^  made  with  an  asbestos  plunger  is  suitable  for  the  purpose. 
The  syringe  must  be  washed  out  several  times  with  a  five-per-cent. 
solution  of  carbolic  acid  l>efore  it  is  uaetl.  After  use  it  must  first  be 
washed  out  with  water  and  then  witli  the  carbolic  acid  solution  again 
before  it  is  put  away.  The  injection  should  be  made  at  some  point 
where  the  skin  is  loose  as  in  the  interscapular  region  of  the  back. 
The  skin  must  l>o  carefully  cleansed  with  the  carbolic  acid  solution 
before  the  jmncture  is  made.  From  five  to  fifteen  minims  may  be 
injected  at  a  time.  The  extract  should  l>e  injected  slowly  at  the  rate 
of  five  minims  a  minute.  Any  sudden  flushing  of  the  face,  pain  in 
the  back,  or  fecliug  of  faintness  iudicate^i  that  the  extract  is  Ix^iug  al>- 
sorbed  too  cpiickly,  probably  owing  to  the  point  of  the  needle  having 
entered  a  small  vein.  If  this  shouhl  occur,  the  iujectiou  must  at  once 
be  Bto]>ped  and  the  patient  be  made  to  lie  down.  A  localized  cellu- 
litis and  in  some  c^ses  abscesses  have  been  protlnced  by  the  injec- 
tions. During  the  first  stage  of  tlie  treatment  the  injections  should 
be  rei)eated  twice  or  three  times  a  week.  When  the  second  stage  is 
reached  an  injection  once  a  week  or  in  some  cases  once  a  fortuiglit  is  all 
that  is  re<juired.  Some  of  my  cases  have  been  treated  l>oth  by  injec- 
tion and  by  feeding,  aud  the  results  show  that  taking  one  week  with 
another  alxuit  three  or  four  times  as  much  of  the  extract  is  required 
eai:h  week  to  pnxluce  the  same  efi'ect  by  the  mouth  as  by  injection. 
Thus  in  one  ciise  a  drachm  of  the  extract  taken  in  the  course  of  a 
week  in  six  daily  doses  of  ten  minims  each  appeared  to  be  equivalent 
to  a  single  weekly  injection  of  fifteen  minims.  In  another  case  a 
drachm  taken  by  the  mouth  in  a  fortnight,  in  twelve  daily  doees  of 
fivid  minims  each,  was  found  to  have  almost  the  same  effect  as  a 
fortuiglitly  injection  of  fifteen  minims.  I  never  empl'^y  the  subcutane- 
ous method  of  administration  now,  as  it  is  much  better  to  give  tlie 
extract  bv  the  mouth. 


SecotiJ  Stcuje  of  the  Treahnciif. 

During  the  second  stage  of  the  treatment  our  object  is  to  prevent 
an^'  return  of  the  my&otdema  by  maintaining  a  sufficient  sux>ply  of 
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thyroid  secretion.  As  has  already  been  pointed  out,  the  thyroid 
gland  still  remaina  fuuctiouless  though  the  myxoBdema  has  been 
removed,  consequently  if  the  adniiniatratioQ  of  thyroid  extract  ia  dis- 
coutixkued,  the  patient  will  Boouer  or  later  become  iDyxosdemtloitt 
again.  The  relapse  under  these  circ^omstunces  takes  pla«.'e  slowly  bat 
none  the  less  suiely.  One  of  my  patients  at  one  time  had  no  treat- 
ment for  tliirty-one  days,  during  which  interval  the  teinporfiture  fell  to 
t\\'o  degrees  below  normal  aud  the  swelling  partly  returned.  At  another 
time  during  a  period  of  one  hundred  and  two  days  she  Iwul  only  not 
hypodermic  injection  of  twenty-five  minims  of  thyroid  extract  cm 
the  eighteenth  day ;  at  the  end  of  this  time  all  the  original  Kymptirnifl 
had  returned  except  that  the  newly  grown  hair  had  not  l»een  k«it 
On  each  occasion  the  symptoms  rapidly  disappeareil  wht*u  the  treat- 
ment was  renewed.  By  the  regular  adrainistration  of  a  sufficient 
dose  of  thyroid  t*xtra(!t  the  patient  can  l»e  kept  entirely  fn-**  from  all 
symptoms  of  myxanlema  as  long  as  she  lives.  This  I  think  U  ilefi- 
nitely  proved  by  the  result  of  the  treubuHut  in  the  first  case  iu  which 
it  was  tried.  It  is  now  more  than  four  years  since  this  patient  waa 
first  treated  with  thyroid  extract.  For  long  she  has  hiul  no  symji- 
tom  of  myxoBdema  and  is  as  well  as  she  could  be,  both  in  mind  and 
body,  leading  an  active  life  as  a  working-man's  wife.  She  taken  ono 
drachm  of  thyroid  extract  each  week  iu  ilaily  doses  of  ten  minims 
each. 

At  the  commencement  of  the  second  stage  of  the  trt^atment  it  is 
important  to  ascertain  the  most  suitable  constant  daily  dose  for  tho 
patient.  This  varies  in  diiferent  cases,  the  difference  dependi^^^l 
partly  on  the  patient  and  partly  on  tlie  condition  of  the  thyroid  gland^' 
The  appropriate  dose  in  any  given  case  can  be  ascertained  only  by  trial 
It  may  vary  from  five  to  fifteen  minims  of  the  extnurt  i>er  diem,  bat  M 
a  rule  lies  between  these  limits.  A  single  daily  dose  is  preferable  to 
larger  doses  at  longer  intervals,  but  this  can  l>e  arranged  according  to 
circumstances  to  suit  the  ccmvenience  of  tho  patient,  who  will  readily 
appreciate  the  imporbiuce  <if  the  permanent  continuance  of  tho  remedy. 
A  fall  of  the  tempeniture  l>elow  normal,  a  slight  return  of  the  swalHi^ 
or  of  any  other  symptom  of  tlie  disease  indicates  that  too  small  a  da«e 
is  l)eing  given,  just  as  acceleration  of  the  pulse  or  any  other  sign  nf 
over-dosing  shows  that  a  smaller  dose  should  bi>  ordered.  In  a  climate 
whicli  do<^s  not  undergo  any  great  variations  the  same  dose  cam  be 
continued  ail  the  year  round.  In  very  h<it  weather  a  anmUer  dima 
Buffiuea  than  in  cold  weather,  and  a  dose  which  has  lieen  suficMnt 
during  the  summer  may  1>e  found  to  l>e  too  small  to  maintain  the 
health  during  very  cold  weather.  Otherwise  when  onc«»  tbi 
nent  dose  has  been  settled  tho  patient  does  not  retjuire  tu 
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more  than  three  or  four  timea  in  the  year.  The  second  stage  of  the 
treatment  is  thus  carried  out  with  great  ease,  and  the  continuation  of 
it  gives  but  little  trouble.  In  no  case  is  it  Jidvisable  to  employ  the 
hy|>odennic  method  during  this  stage. 


I 


I 


I 
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The  Restdts  of  Thyroid   Treahnent, 

The  results  of  the  treatment  of  myxanlema  carried  out  in  the 
manner  indiciited  are  very  striking,  especially  in  well-nmrked  oases. 
One  of  the  earliest  signs  of  improvement  is  a  rise  in  the  temiK3rature. 
This  is  a  sure  indication  that  a  suiticient  dose  is  being  taken  to  pro- 
duce the  phyHinlogieal  action  of  the  drug  and  that  improveinpnt  in 
other  direc^tions  will  soon  follow.  When  the  temi)erature  has  provi- 
onsly  Ijeen  two  or  three  degrees  below  normal  it  usually  readies  the 
normal  level  after  a  few  days*  to  a  week's  treatruent.  A  slight  corre- 
sponding increase  in  the  freciuency  of  the  pulse  takes  place  at  the  same 
time,  but,  as  ab^ady  mentioned,  any  increase  in  the  freriuency  oat  of 
proportion  t<»  the  rise  of  temi>erature  is  to  l>e  avoided.  The  myx- 
oedematous  swelling  diminishes  and  finally  ilisappears.  As  a  con- 
sequence of  this  there  is  a  great  improvement  in  the  appearance  of 
the  patient  as  the  face  once  more  regains  its  natural  expression.  So 
great  is  this  change  that  in  some  cases  the  patient  has  sc4ircely  Ix^en 
recognized  by  her  friends  after  the  treatment. 

If  the  reduction  of  the  swelling  is  brought  alx>ut  rapidly,  the 
skin  for  a  time  remains  loose  as  a  result  of  tlie  previous  stretching  to 
which  it  has  lieen  subjected  by  the  subcutaueous  swelling.  After  n 
time  it  contracts  and  regains  its  normal  elasticity.  The  movement 
of  the  limbs  l>eing  no  longer  limited  by  the  swelling  I>ecomes  more 
free  and  active.  Thus  one  of  my  patients  c<mld  neither  button  his 
collar  at  the  back  of  his  shirt  nor  8t<x>p  to  lace  his  Ixiota,  both  of 
which  he  was  able  to  do  with  ease  aft«r  six  weeks'  treatment.  The 
reduction  of  the  swelling  is  accompanied  by  loss  of  weight  which  may 
amount  t<)  two  or  even  four  stones  {28  tt»  5<>  pounds).  Too  rapid  re- 
duction of  weight  is  to  be  avoidetl,  as  it  is  a]>t  to  [»r«xluce  prostnttion. 

The  skin  becomes  soft,  smooth,  and  moist.  During  the  earlier 
part  of  the  treatmentacertain  amount  *»fdesqnamat inn  generally  takes 
place.  Tlie  skin  as  a  nde  comes  <»ff  in  Hniull  brnu-like  scales;  in 
some  cases,  as  for  example  in  one  recorded  by  Bramwell,"  it  fieels  off 
from  the  palms  of  the  hands  and  the  soles  of  the  feet  in  large  Hakes 
just  as  it  df>e«  after  an  attack  of  scarlet  fever.  Perspiration  returns 
even  when  it  has  l>een  al>«eut  for  several  years.  The  hair  grows  again 
after  the  treatment  has  been  carried  on  for  some  months.  In  one  <>f 
my  oasea  (c.  Figs.  46  and  47)  in  which  the  head  was  entirely  bald, 
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except  at  one  or  two  points  where  a  few  stray  hairs  still  remained,  the 
hair  has  grown  well.  This  patient,  who  was  placed  under  my  care 
by  Dr.  James  Angus,  of  Newcastle,  had  suffered  from  myxoedema  for 
twelve  years  and  before  she  lost  her  hair  it  had  tamed  quite  gray. 
The  new  hair  is  like  that  of  a  young  girl.  She  is  now  fifty-six,  but 
there  are  only  a  few  gray  hairs  to  be  seen  and  some  are  now  more 
than  a  foot  in  length.  The  hair  in  other  parts  of  the  body  also  grows. 
The  nutrition  of  the  nails  improves  also  when  the  remedy  has  been 
taken  continuously  for  several  months. 

The  improvement  in  the  general  appearance  of  the  patient  is  well 
shown  in  Figs.  44,  45,  46,  and  47.  The  external  signs  are  naturally 
the  most  striking,  but  the  improvement  in  other  lespects  is  none 
the  less  imi)ortant.  When  the  temperature  becomes  normal  the  dis- 
tressing sensation  of  chilliness  which  is  so  much  complained  of  in 
oold  weather  also  disappeaxs. 

The  mental  condition  improves  pari  passu  with  the  physicaL 
The  mental  processes  are  once  more  peiiormed  with  their  normal 
rapidity,  the  memory  improves,  the  hallucinations  no  longer  trouble 
the  patient,  and  the  speech  becomes  distinct  and  fluent. 

As  an  example  of  how  complete  the  restoration  to  health  may  be,  I 
may  mention  here  the  case  of  a  gentleman  (v.  Figs.  73  and  74)  who 
was  sent  to  me  by  Dr.  Fort,  of  Oldham.  When  I  first  saw  him  he 
was  suffering  from  well-marked  myxoedema  and  could  hardly  walk  half 
a  mile.  After  treatment  by  thyroid  extract  he  recovered  completely. 
He  also  required  a  daily  dose  of  ten  minims  of  the  extract  during  the 
second  stage  of  the  treatment.  He  8ub8e<iuently  was  able  to  under- 
take the  duties  of  secretary  to  a  large  manufacturing  company,  and 
two  years  after  tlie  treatment  was  first  commenced  be  was  able  to 
ascend  a  mountain  over  three  thousand  feet  high,  including  a  walk  of 
ten  miles  without  feeling  undue  fatigue. 

In  some  cases  in  which  actual  insanity  has  occurred  as  a  result 
of  the  myxoedema  the  insanity  has  been  cured.  Striking  examples  of 
the  power  of  thyroid  extract  to  cure  really  bad  cases  of  the  insanity" 
of  myxcedema  have  been  published  by  Claye  Sliaw,  Beadles/""  and 
Duulop."  These  cases  have  been  cured  rnpidly  by  treatment  lasting 
from  two  to  seven  months.  In  other  instances  great  improvement  in 
the  mental  condition  has  taken  place  as  a  result  of  the  treatment.  In 
the  future,  if  all  cases  of  myxoedema  are  treated  as  soon  as  their  true 
nature  is  recognized,  we  may  reasonably  expect  that  the  insanity  of 
myxoedema  will  cease  to  exist.  The  bodily  activity  and  muscular 
strength  return,  and  as  a  result  of  this,  combined  wdth  the  improve- 
ment in  the  personal  appearance,  the  patient  is  no  longer  content  to 
sit  quietly  at  home  as  before,  but  soon  begins  to  go  about  again  as 
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uatial.  The  unraber  of  red  corpuscles  in  the  blootl  increaseH  uh  » 
rule,  as  in  a  case  recorded  by  Sir  T.  Groit^^er  Stewart.  lu  patients 
who  have  not  ]>aaH(*d  tho  olimactorio,  tneuKtruatiou  rt*turuH  and  ttikes 
place  regularly  even  when  there  has  been  amenorrha*a  for  several 
years.  Many  cases  of  myxedema  have,  however,  already  passed 
the  uienoi^jiuse  at  the  time  the  treatment  lias  been  applied,  and  in  such 
no  return  of  menstTuatiou  njust  W  exp*"L'toti. 

The  quantity  of  urine  passed  during  the  earlier  stages  of  the  treat- 
tt  is  clistiuctly  iiu'reused  in  some  riises.  In  many  cases  the  ti'eat- 
it  has  b<^f  u  carried  out  under  ciirumstaucoji  which  did  not  permit 
ofauaccurate  measurement  of  the  uriuHt>eiuK  made,  so  that  no  reliable 
ilata  are  avnihible  jia  to  the  actual  fre<|uency  of  diuresis  as  a  result  of 
taking  thyroid  extract.  In  my  own  cjises  I  have  not  l>een  able  to  trace 
any  definite  diuretic  action  to  thyroid  extract.  The  amount  of  urea  in 
the  urine  is  incrfasod  while  the  patient  is  taking  thyroid  extract,  as 
has  lieen  shown  by  T.  Oliver."  A  careful  deteiinination  of  the 
amount  of  nitrogen  taken  in  the  food  and  of  the  total  nitrogenous 
excretion  both  before  and  during  the  administration  of  thyroid  extract 
has  been  made  in  one  case  by  Ord  and  White.'*  They  found  in  this 
case  that  the  urine  was  increased  in  volume  and  that  the  nitrogen  ex- 
creted in  it  excee<leil  the  totji!  quantity  of  nitrogen  in  the  (ockI.  The 
increased  nitrogenous  excretion  was  found  to  l»e  chiefly  in  the  form 
of  urea;  the phosjjhoric  acid  and  chhirine  elimination  were,  however, 
practically  unaffecte<l.  In  one  of  my  eases  ""  albuminuria  which  had 
l>een  present  for  some  time  disappeared  when  the  myxredema  was 
cured.  In  short  we  may  say,  provided  no  incurable  degeneration  of 
an  important  organ  has  taken  place,  that  myxcedema  can  be  entirely 
cured  by  thyroid  extnict  even  when  the  disease  has  already  lasted 
several  years.  I  say  cure<l  advisedly,  for  though  it  is  true  that  the 
chronic  interatitial  thyroiditis  still  remains,  the  rnvxcedema  is  cer- 
tainly cured. 


CRETnnSM. 

(Cretin,  Swiss  patois  for  Chretien,  a  Christian ;  or  Latin  creta,  chalk.) 

Synonyms. — Cretinoid  Idiocy,  Latin:  Crctinirnnun ;  German: 
Crtdmsmm :  French :  CrHiniifitui,  Idiotic  awr  Oachexie  Fachyda'' 
mique,  Pavhydtnmc  VfltiuoXde. 


Defimtion. 

The  term  cretinism  has  nnt  infrequently  been  used  somewhat 
vaguely  so  as  to  include  several  conditions  which  are  pathologically 
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quite  distmet  Here,  however,  we  shall  use  it  only  to  denote  a  ocm- 
dition  which  is  due  to  dimiiushed  foBotional  aotiTify  of  the  thyroid 
l^and  oommendLng  bef<»e  birth  or  in  early  life  before  the  age  of  fif- 
teen. True  cretinism  is  therefore  a  congenital  or  infantile  form  ol 
myxcedema.  The  disease  may,  howeyjer,  commence  later  than  in- 
fancy as  at  eight  or  twelve  years  of  age,  so  that  we  have  a  series  <^ 
rare  intermediate  types  between  congenital  cretinism  and  adnlt  myx- 
cadema.  When  the  symptoms  of  myxoedema  develop  early  we  always 
(nd,  in  addition  to  the  symptoms  observed  in  the  adnlt,  an  arrest  of 
mental  and  bodily  development  at  the  age  at  which  the  disease  com- 
menced. Thus  two  cietins  of  the  same  age  may  differ  considerably  in 
development  if  the  disease  began  dnring  the  first  year  of  life  in  the  one 
and  at  eight  years  of  age  in  the  other,  detinism  may  be  endemic,  as 
it  is  in  certain  parts  of  the  Ckmtinent,  or  sporadic,  as  it  is  in  "Rnela-"*! 
Some  cretins  aie  goitrons  and  others  have  no  goitre.  The  sporadic 
oases  as  a  mle  have  no  goitre,  the  thyroid  gland  being  either  unde- 
veloped or  atrophied,  while  one-third  of  the  endemic  cretins  also 
have  no  goitre.  In  both  cases  the  functional  activity  of  the  thyroid 
gland  is  mnoh  diminished  by  disease,  which  in  the  one  class  has  led. 
to  atrophy  and  in  the  other  to  the  formation  of  new  tissne  in  the 
gland^  so  that  with  the  exception  of  the  siise  of  the  gland  the  two  oofr- 
ditions  are  identical. 

Congenital  Cretinism. 

It  is  rare  to  find  the  characteristic  features  of  cretinism  developed 
before  birth.  Some  such  cases  have  been  recorded  as  examples  of 
intra-uteriue  rickets.  The  child  seldom  lives,  and  in  all  the  cases 
which  have  been  examined  the  thyroid  gland  has  been  found  to  be 
either  undeveloped  or  to  have  undergone  complete  atrophy.  The 
body  appears  short  and  broad.  The  peculiar  elastic  swellings  or 
tumors  which  occur  so  frequently  in  other  forms  of  cretinism  are 
present  in  each  supraclavicular  fossa.  The  skin  is  thick  and  often 
lies  in  folds.  The  subcutaneous  adipose  tissue  is  well  developed. 
The  head  is  short  and  broad,  the  cranial  bones  being  thick  and  the 
facial  bones  ill  developed.  There  may  be  ossification  of  the  basi- 
sphenoid  junction  while  the  other  sutures  remain  open.  All  the 
bones  of  the  skeleton  are  short  and  broad,  wliile  the  epiphyses  are 
swollen  but  not  ossified.  Intermediate  between  this  form  of  cretin- 
ism and  the  more  usual  form  which  develops  during  infancy,  Hors- 
ley  "  describes  a  type  in  which  the  disease  commences  shortly  before 
birth  but  develops  slowly,  so  that  at  the  time  of  birth  the  disease  is 
not  nearly  so  much  advanced  as  in  the  form  we  have  just  considered, 
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and  the  child  is  ahh  to  live.  In  this  type  there  la  usnall.v  a  goitre 
at  birth.  The  body  api)earB  to  l>e  large  and  there  may  be  a  niyx- 
oHlematous  swelling  of  the  su1)outAiieous  tissuen.  The  nose  is  flat, 
the  tnngiie  large,  and  th*^  neck  ahnrt  and  thick.  Mental  devoUip- 
znent  is  slow.  Later  in  life  the  syinptoms  beconae  more  developed 
and  a  Bcvoro  form  of  cretinism  results  from  the  progressive  degenen- 
tiou  of  the  thyroid  gland. 

Spoiudic  and  Endemic  Cretinism. 

In  this  form  of  cretinism  the  child  ia  perfectly  healthy  at  birth 
and  may  continue  to  develop  in  a  normal  manner  for  several  montlm 
or  for  two,  three,  or  four  yearH  before  any  sign  of  the  disease  is  no- 
ticed. The  disejise  may  commence  still  later,  and  we  HJiall  couHider 
all  casea  in  which  the  symptoms  Jii>]>ear  before  the  age  uf  fifteen  ua 
examples  of  cretinism. 

Eh'oloffif. 

We  know  that  sponwlic  cretinism  is  the  result  of  disease  of  the  thy- 
roid ghiud  juHt  as  much  an  adult  tuyxtedema  is,  but  we  do  not  know 
what  the  exciting  catiHe  o(  the  change  in  the  thyroid  gland  may  be. 
Cei*taiu  circumstances  api>ear»  however,  to  act  as  predisi>osing  cauHCs. 

Afjtf. — The  disease  uioHt  commonly  develops  during  the  first  thn^^ 
or  four  years  of  life,  though  in  exceptional  instances  it  may  not  com- 
mence until  the  eighth  or  even  tlie  twelfth  year. 

Sex, — The  female  sex  is  m<jre  liable  Ui  cretinism  than  the  male. 
Bramwell*  has  tabulateil  44  cases,  of  these  3*)  were  females  and  14 
maleH.  Langdou  D< >wn  referred  in  his  Lettaomian  lectures  to  11  caaes, 
of  which  3  were  males  and  H  were  females.  I  have  collected  from 
recent  literature  and  from  iufonuation  kindly  given  me  by  my  friends, 
the  reconls  of  52  a4lditionnl  crtst*H,  some  of  which  I  have  had  the 
opportunity  of  obHerving.  Of  the^e  34  are  females  and  19  malea. 
If  we  mid  all  these  together  we  obtuin  a  totul  of  108  awes,  of  which 
72  are  females  and  3*>  maleH,  a  ]>roportion  of  two  to  one.  Flet-her 
lieach  "  Ima  collected  1<)0  ca^^e.s  in  additicm  to  16  which  have  been 
under  his  own  care  and  finds  that  there  were  not  quite  twice  as  many 
ft^malt*8  as  malea  among  the  llii  caues.  Thus  we  see  that  the  disease 
is  twice  as  fretpient  in  the  female  as  in  the  male,  a  mnch  nearer  pro- 
jMirtinu  than  in  the  adult,  in  whom  we  have  seen  that  the  disease  ia 
nearly  seven  times  as  frequent  in  the  female  as  in  the  male. 

Hnrdlh/. — Direct  heredity  doe«  not  appear  to  take  part  in  the 
luction  of  Hpf>rftdic  cretinism.  Tudewl,  it  could  scanN>ly  do  so, 
'mning  that  in  Dvtius  the  sexual  functions  are  i)ractical]y  in  al»ey- 
ance.  Bramwell  has  found  that  in  a  considerable  number  of  caae.s 
Vou  IV. 


the  parents  have  either  beeu  nemotic  or  have  Buffered  from  some 
form  of  tabercoIosiB.  The  x>arenta  of  sporadio  cretLos  are  often  living 
amid  unwholesome  sorroondings  and  upon  inferior  food.  Langdon 
Down  **  oonsiderB  that  alcoholism  in  the  parents,  especially  if  it 
eidsts  at  the  time  of  procreation,  is  an  important  factor.  The  dis-* 
ease  may  occur  in  several  members  of  the  same  &mily  and  Bram- 
well"  quotes  a  remarkable  instance  recorded  by  Stirling  in  which 
three  girls  and  one  boy,  in  a  family  of  eleven,  were  cretins.  Heredity 
plays  an  important  part  in  the  production  of  endemic  cretinism,  for 
cretinism  often  develops  in  the  children  or  grandchildren  of  those 
who  have  suffered  from  endemic  goitre.  Fagge**  mentions  the  inters 
esting  fact  that  it  has  been  noticed  that  if  a  family  migrates  into  a 
district  where  goitre  and  cretinism  are  both  endemic,  goitre  develops 
first,  and  cretinism  only  in  the  second  or  third  generation. 

LocalUy, — Unlike  endemic  cretinism,  the  sporadic  form  is  not  con- 
fined to  special  localities.  Cases  have  been  recorded  in  Engla^id, 
Scotland,  Ireland,  France,  South  Australia,  and  America.  BramweQ 
and  J.  Thomson"  have  both  noticed  that  sporadic  cretinism  and 
myzcedema  are  eB|)eciaUy  prevalent  in  one  part  of  Edinburgh.  Bn- 
demic  cretinism  occurs  in  certain  localities  in  which  goitre  is  also 
endemic,  and  it  would  appear  that  both  are  due  to  the  same  local  coi^ 
'  dition.  Endemic  cretinism  occurs  most  frequently  in  the  shut-up  val- 
leys of  mountainous  districts,  in  various  parts  of  Europe,  Asia,  and 
America.  What  the  actual  local  condition  which  produces  the  dis- 
ease may  be  has  not  yet  been  ascertained.  Endemic  goitre  is  com- 
monly attributed  to  some  constituent  of  the  drinking-water  which  is 
rendered  harmless  by  boiling.  It  is  probable  that  this  also  may 
be  the  direct  or  indirect  cause  of  endemic  cretinism.  Jn  England 
the  disease  was  prevalent  in  Chiselborough  in  Somerset,  in  1847,  as 
24  out  of  a  population  of  350  were  cretins,  but  it  has  since  died  out. 
More  recently  Robinson ""  has  pointed  out  that  a  certain  number  of 
cretins  are  to  be  found  in  the  north  of  England  in  the  upper  valleys 
of  the  Pennine  Range,  as  at  Alston,  Blanchland,  and  Stanhope 
where  goitre  is  endemic,  so  that  in  this  district  cretinism  may  still  be 
said  to  be  endemic,  otherwise  only  the  sporadic  form  is  now  to  be 
found  in  England.  Sporadic  cretinism  occurs  in  America  as  it  does 
in  other  parts  of  the  world,  but  Osier  "  shows  that  there  is  little  evi- 
dence that  it  is  endemic  in  any  part  of  America. 

St/mpfowfi. 

In  considering  the  symptoms  of  sporadic  cretinism  we  shall  de- 
scribe them  as  they  are  usually  seen  in  cases  in  which  the  disease 
has  commenced  in  infancy  or  before  the  fifth  year  of  life  and  in  which 
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thev  Ijecouie  well  marked  I'.v  tlie  time  the  child  haft  reached  the  age 
of  twelve  or  fifteeu  yeiirs,  if  uofc  earlier.  The  child  is  quite  uornial  at 
birth  ttud  reruaiuH  health.v  uutil  the  thyroid  ^laud  begins  to  be 
affo(*ted.  Jt  is  then  uoticod  to  be  less  lively  than  bofLiro,  aud  tJie 
growth  aud  Kenenil  development  gradually  become  arrested.  The 
symptoms  theu  slowly  deveh»p  nutil  th*^  chilil  n-achi's  tlie  condition 
which  we  are  about  U)  descnbe.  The  whole  body  ap]>ears  t<i  be 
short  an*!  stunttHl,  as  but  little  further  growth  bikes  jdace  after  the 
onset  of  the  disease.  The  HubcutaneouH  tissues  are  somewhat  swtillen 
by  a  solid  UHleina^  wliicJ)  is  luost  noticeable  on  the  eynlidn,  hnnds^ 
and  feet.  Tlie  complexion  is  of  a  <hill,  chalky  color.  The  eyes  ap- 
pear to  l>e  ratht*r  wiilcly  separated,  wliile  the  nose  is  bnmd,  Hat,  and 
someM'hat  turntwl  up  at  the  eml.  The  cheeks  are  bag^y  and  the 
lips  tliick,  the  lower  hub  l>eiu^  often  evei*ted.  The  mouth  is  large, 
the  tfingue  is  tlii<'k  and  bi^  nud  is  freqneutly  pmtrnded  from  the 
mouth.  The  head  is  narrow  ia  front  but  broad  behind,  the  anterior 
foutanelle  remains  unclosed,  and  the  ears  are  large.  The  whole 
asi>ef.t  is  u^ily  and  in  some  cases  extremely  repulsive.  The  skin  is 
dry  Hud  rou^'h  and  the  hair  coarse  though  it  may  be  fairly  plentiful. 
The  scalp  is  often  eczematous.  The  teeth  appear  late  and  are  often 
carious.  The  neck  is  short  aud  thick,  while  the  supraclavicular  fossa) 
are  iH-ruj/ied  by  the  elastic  swellings  which  are  commonly  called  "  fatty 
tumfirs."  The  abdomen  is  lar^o  and  i»rominent,  and  either  an  umbili- 
cal or  an  inguinal  hernia  is  >^eucrally  present.  The  lower  dnrsal  and 
lumbar  spine  is  <jften  fnnsiderably  arched  forward.  The  limbs  look 
short  and  br*)ad  in  conse<iuence  of  the  arrest  of  their  natural  growth. 
Tlie  hands  and  feet  are  broati  and  tliick.  The  t<?ini>erature  is  gener- 
ally rather  below  the  normal.  There  is  marked  aummia.  Lebretou 
and  Vacjuez"  found  in  one  case  that  before  treatment  the  red  cor- 
puscles were  lai>;er  than  usual,  but  that  after  treatment  by  thyroid 
glands  the  cor]>uscleH  wi-re  normal  in  size.  They  aluo  found  some 
nucleated  red  corpuscles  in  the  blood.  They  conclude  that  this  re- 
senibljiuce  of  the  red  corpuscles  to  those  of  the  f<ctus  indicates  tlint 
the  blood,  like  other  ti^tsues,  is  arrested  in  develc»pment.  The  voice 
is  harsh.  The  gait  is  slow  and  awkward.  The  exjiressiou  is  dull 
and  apathetic,  being  entirely  wanting  in  the  bright  interestedness  of 
the  healthy  child.  The  mental  condition  is  4»ne  ni  dull  jdacidity 
with  contentment,  while  there  is  a  great  dislike  to  boilily  exertion  of 
any  kind.  Oretins  sleep  well  aud  often  for  much  longer  periods  than 
healthy  children  of  their  own  age.  The  mental  capacity  varies  con- 
siderably in  different  cases,  as  some  are  quite  helidess  idiots,  while 
others  can  feed  themselves  and  appear  to  be  as  intelligent  as  most 
children  of  three  or  four  years. 
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(lUETlMSX  IN  THE  Al>lLT. 

A  certain  nnmber  of  l>oth  Hpunulid  ami  euilemiu  crotiiiH  lire  to  b(- 
come  atlults  and  may  survive  until  they  are  thirty  or  forty  yean  oU. 
In  these  cuhoh  a  huiuH  amount  of  hIow  devRli)f>nieut  may  contiiiiM 
aiter  the  ouset  of  the  disease  up  to  the  t'weutieth  year,  after  whicb 
there  is  hut  little  further  change  during  the  rest  of  life.  CretiniHiu 
in  the  adult  preaonte^  the  Bame  features,  wht^ther  it  be  s)Kira4lio  tir  t*u> 
demic  iu  origin,  so  that  the  following  deHcriiitiun  applies  to  eithor 
form.  It  must,  however,  lie  remembered  that  alx>uttwo-tbird»  of  (be 
endemic  cretins  are  goitrous,  while  the  reat,  like  sporadic 
have  no  goitre. 

Symptotns. 

Tlie  skeleton  is  short  and  gi'owth  may  lie  so  much  amvlod  tliil 
adult  cretins  not  iufreijuently  measure  only  thi-ee  feet  or  eren  \em  h 
height.  The  following  table  of  measurements  of  a  male  cretin,  Uiirty* 
two  years  ohl,  published  by  Lloyd»"  of  Philadelphia,  givee  a  good 
idea  of  how  small  the  skeleton  toay  remain  ■ 


Heijfht 
Head: 


Fronto-occipital  diaineUfr 
BiU'iiiporal  •* 

Bipiirietal  ** 

CircuinfereDce 

From  ear  to  car 

From  root  of  uose  to  occipitnl  pn.it ulKntDui;. 
Limbs:  From  act.  sup.   spine  of  iliuiii  to  int.  mnlloolnft 

Leogtb  uf  funiur 

"         humerus  . 

mdius 

The  following  table  gives  the  measurements  of  a  female  crHm. 
28  years  of  age,  whom  I  saw  iu  consultation  witli  Dr.  Danting,  oi 
8cotswoo<l.     She  is  pictured  in  Fig.  48: 
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9. 

"         hunienis  . 

3  5 

"         mdiup 
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The  llMd  ia  broad  and  short,  and  Horsley  *'  mentions  that  vunv- 
ian  l)oneR  are  often  found  in  the  sutures  of  the  skull.  The  anterior 
fontauelle  lua^'  still  remain  widely  ojien.     The  forehead  ia  low  and 


receding,  the  eyea  rto  widely  fteparate<l.  and  the  nose  is  broad.    The 
aujouiit  of  myxoedematous  HwellioK  varies;  in  some  it  is  very  nliglit. 
in  otherH  it  is  well  uiarketl,  as  in  the  ordinary  adult  form  of  uiyx- 
U'dema.     Tbe  npine  may  be  dpff>riijed  by  angular  or  lateral  cunatuX8 
and   there  is  nan* 
ally    more  or  less 
lonloain.    The  skin 
is  coarse  and  rough 
and  brciwii  in  color. 
Tlie     hair    which 
may  lie  fairly  plen- 
tiful on  the  head  iH 
thiek   and    coarse. 
The  nails  are  n^ugh 
and  thickened.  The 
teeth  are  defective. 
The  mouth  is  large. 
tlie  ]i|Ki  are  swol- 
len, and  the  t«.>ngue 
is  large  and  often 
(irotnided.       The 
alMloiueu    is   large 
and      prominent. 
The    lower    limbrt 
are    often    wasted 
but  the   bands  and 
feet  are  broad  and 
thick.     The   func- 
tions of  the  body 
geneniUy  are  per- 
fonued  Hluggishlv. 
Voluntary     move- 
ments are  executed  slowly  and  de1il»erately.     Respiration  and  pulse 
are  slow,  and  th<^  tf«iii[>er}iture  is  sul>iiormal.     The  generative  organs 
are  generally  like  those  of  a  child  and  the  sexual  functions  are  in 
abeyance.     Tlie  meutid  condition  de|»*nds  chiefly  upon  tlie  severitr 
of  the  general  syniptomn  and  varicpi  l)etween  comph^U*  idiocy  and  a 
moderate  amount  of  intelligence  with  c]i{>ability  of  undergoing  ini- 
provcmrnt  by  suitable  education.     The  temiirrnmcnt  is  placid  and 
indolent.     Speech  im  usnally  th'ffctive.     Of  the  H]»ecial  spuws  War- 
ing is  moat  frequently  ini|>erfect,  ami  it  wjia  Htattnl  by  the  Hiinliuiau 
conimiKsifin  to  he  affci-tcd  in  hut-thinls  of  the  case«  examined.     Tlio 
sense  of  smell  ia  also  deticieut.  but  si^ht  as  a  rule  is  unaffecteti. 
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Pathological  Anatosty. 

The  observations  upoQ  the  morbid  anatomy  of  oretimszn  are  £ei 
in  nnmber.     Of   the  44  sitoradic  eiineH  tabuljihnl  hy  Bran       "  '  '0 
were  examined  post  mortem.     In  tlie  *.)  canes  in  which  the  •  u 

waa  notedf   the  thyroid  gland  was  found  to  be  nbeent.     KnLari;»- 
inent  of  the  hypophysis  cerebri  was  found  in  5  casea  b\  Ni»M   ■ 
and  by  Boyce  and  Beadles  *°  iu  1.     Horsley  "  mentions  that  in 
tion  to  these  changes  the  convolutionH  of  the  Ijmin  are  illnlefined  ai 
the  blood-vessels  are  small  in  proportion  to  the  rudiuieutary 
dition  of  the  nervous  system. 


Pathology. 

We  have  already  considered  the  pathology  of  myxaedema  in  tlut 
adult  at  some  length,  and  to  avoid  re|>etitiou  we  wuuM  refi*r  tiitf 
reader  to  that  pai*t  of  the  article,  in  which  will  lie  found  the  r«>(aticib« 
for  concluding  that  all  forms  of  myxtedema  are  due  to  K>8a  of  func- 
tion of  the  thyroid  glaml.  When  thymidectiJiny  has  been  performeil 
in  young  animals  it  has  been  found  to  lead  to  arrest  of  developm«fiii 
as  well  as  to  the  production  iif  inyxa*<lema.  in  fact  to  a  condition  <if 
cretinism.  Hofmeister  found  that  removal  of  the  thyroid  glxint]  iu 
young  nibbits  is  followed  by  a  remarkable  an'est  of  development,  tho 
growth  of  the  long  bones  e9|>ecially  being  affected.  He  has  also  oIh 
served  roughness  of  the  skin,  ItjHs  of  hair,  and  swelling  of  th**  ah- 
domen.  Uorsley  *  has  shown  that  by  placing  monkeya  aft^r  Uijr- 
roidectomy  in  a  warm  room  with  a  oon^tjuit  temperature  of  90  F., 
life  is  prolonged  considerably ;  the  average  duration  of  life  after  Um 
ojieration  being  one  hundred  and  twenty-live  days  iusteftd  of  «mi1t 
twenty-four  days,  the  usual  duratiim  when  the  animals  are  k<«pt  At 
ordimiry  tem|M'raturea.  Animals  thus  treatetl  ac<|uired  all  the  char- 
acters of  a  cretin.  During  the  tlrst  few  weeks  slight  attacks  %A 
tremor  and  malaise  were  observed.  The  animals  >Hvame  dull  ami 
inactive  with  occasional  manifestations  of  idiotic  activity.  Tlje  |mi*- 
tnre  usually  assumed  was  that  of  a  cretin.  Rapid  w/isting  t<iok  place 
at  tirst,  although  the  animals  consumed  large  quantities  of  fooil. 
Many  of  the  symptoms  of  acute  myxietlema  n»  already  deacriheil 
were  also  observed.  Much  of  the  hair  wjis  lost  ami  the  voice  gnu]- 
ually  became  very  hoarse.     The  auimids  ultimately  died  comatotfia.i 

In  man  complete  cretinism  may  occur  as  a  result  of  thyroidertom] 
at  an  early  age,  just  as  the  adult  form  of  myxunlema  ma>  follow  th« 
same   o]>eratiou  fjerfornjed  after   full  development  has  taken  phui^ 
One  case  published  by  P.  Bruns '"  and  rtiH.*orded  in  the  re{)ort  oi  the 


CRETINISM. 
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Clinical  Society  is  of  special  interest  from  the  light  it  throws  ni>on 
the  pathology  of  ci-etinism.  In  18(Jlj  when  the  patient  was  ten  years 
of  age  Sick  removed  an  entire  goitre,  with  the  result  that  when  he 
was  examined  eighteen  years  later  by  BruuH  he  had  become  a  dwarfed 
adult  cretin.  Bodily  development  had  been  arrested  from  the  time 
of  the  oi)eration.  The  whole  face,  and  especially  the  lips  and  lower 
eyelids  were  swollen,  and  the  expression  was  idiotic.  The  skin  was 
dry  and  the  hair  scanty.  The  mental  capacity  was  less  than  that  of 
a  boy  tt^n  years  old.  The  siieech  was  slow  and  he  waH  incapable  of 
doing  any  work.  In  this  case  no  trace  of  thyroid  ti.ssue  could  be 
discovered  either  l>efore  or  after  death.  At  the  y)ost-mortem  exam- 
ination the  border  of  the  ejujjhysis  was  easily  recognized  on  the 
thnm^ruH  and  also  on  the  proximal  end  of  tht^  femur,  while  the  epi- 
physis of  the  trochanter  major  was  still  cartilaginous.  Furtlier  evi- 
dence that  cretinism  is  due  t^i  losrt  of  function  of  tlie  thyroid  ghind 
^and  to  the  absence  f)f  thyroid  secretion  from  the  blood  is  Jifforded  by 
the  results  of  the  treatment  of  cretinism  by  thyroid  extract. 
]ye 
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TOEATMENT. 


Cretinism  like  myxcedema  was  until  quite  recently  considered  to 
l)e  a  hopelessly  incurable  disease  and  only  palliative  measures  were 
attempted,  such  as  kee]>ing  the  patient  warmly  clad  and  in  a  warm 
atmoK|)here.  Jaborandi  or  piloi-arpine  was  employe<l  when  the  skin 
was  very  dry.  In  considering  the  treatment  of  myxoedema  we  have 
already  dealt  with  the  theory  and  development  of  the  treatment  by 
thyroid  grafting  or  by  the  internal  administration  of  thyroid  ex- 
ti-act,  so  that  here  wi»  shall  consider  only  the  8i>eciid  applicjitiou  of 
the  treatment  to  cretinism. 

Tlitjntul  (rni/tiiHj. ~~Tht^  details  of  this  ojieration  ai'e  the  same  as 
in  the  case  of  tli«  adult,  and  it  should  l»e  prccedcnl  by  a  prolonged  couree 
of  treatment  with  thyroid  extract  as  has  lieen  suggested  by  Horsley." 
In  several  cases  this  treatment  has  Ih^u  foUowe*!  by  very  cf)nsiderablc 
improvement  in  the  condition  of  the  patient  for  a  time,  but  after- 
wanis  the  symptoms  tend  to  return  owing  to  jitrophy  or  aKsorption 
of  the  grafted  gland.  J.  L.  Gilison  "  grafted  two  lolies  of  a  lamb's 
thyroid  gland  on  two  separate  oecasions  int<^  a  cretin  -six  years  old. 
On  each  occasion  improvement  followed.  After  tlie  second  operation 
the  |»atieut  became  mtire  iut*-lligeut  and  active;  the  swelling  almost 
entirely  disai)[)eared,  the  skin  became  soft,  ami  he  grew  two  inches  in 
twelve  months.  If  it  be  proved  that  a  graft  can  \ye  made  to  t^ike  aff4'r 
a  course  of  trefdment  by  thyroid  i'\tract,  this  will  no  doubt  b<>  tlie 
best  method  of  treating  cretinism,  as  it  will  oliviate  the  necessity  of 
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the  coutiuuuuM  tukiut^  of  the  extract  for  the  ubolc  of  life.  At  pTM- 
ent,  however,  the  best  reBulta  »re  obtained  by  the  contiDnoaH  udmio- 
istratiou  of  thvioid  extract. 

Thyroiii  Exlrad,—\u  tliM  treatmeut  of  a  cretiu  we  Lavoawnm- 
what  prolonged  and  formidable  taak  to  jterfonu.  If  the  Cftse  ooaie» 
under  d.iservutiuu  earlv  lu  life  koou  aftfv  tlie  disease  has  devalopHl, 
we  have  in  tlie  tirst  stage  of  the  trentiiieiit  to  remore  the  actual 
syniptoma  of  the  disease.  Thit*  may  be  ai-compliahtxl  in  6*001  thi** 
or  four  mouths  to  a  year.  In  the  sec^ond  atiKe  of  tlie  treatment  W9 
have  not  only  to  give  enough  thyroid  extract  to  j>reveiit  the  retora 
of  the  syiDptoniB,  Itut  a  Hiiflicient  quantity  to  HUpply  the  growing  needs 
of  the  child  and  to  enable  him  to  continue  hin  normal  growth  and 
development.  In  cases  in  which  tho  c<»udition  ban  iilready  lasted 
many  yeani  we  have  to  remove  the  actual  nymptoms  of  the  flignasft 
and  to  help  the  patient  to  rt»nf»w  his  develi>iimeut  from  the  points! 
which  it  had  become  luivstod.  Thin  in  naturally  a  more  difficult 
matter  in  lulult  cretins  than  in  casee  in  which  the  treatmont  is  com* 
menced  in  childhood,  yet  we  shall  see  that  a  most  remarkable  chaii|i9 
can  l>e  brought  about  even  in  adult  ci'etins  in  a  comparativdr  short 
space  of  time. 

Afi  all  cretins  are  small  from  arrest  of  develo]tmeut  th«y  uiiMi  he 
treated  as  children,  even  though  they  may  l)e  adultu  in  yetam.  Belft- 
tively  larger  doseH  of  thyroid  extract  C4in  l>e  given  witli  impanity  to 
cretins  than  to  myxoedematoua  tulults.  Even  casea  of  lon^  doratino 
can  be  treated  without  being  confined  to  1)ed,  an  there  ae<ems  to  be 
little  if  any  liability  to  syncope  from  exertion  during  the  trfrmiawnt 
It  is  advisable,  however,  not  to  allow  any  uuusual  exercise  to  be 
taken  during  the  tirHt  part  of  the  treatmeut.  It  is  a  good  pUu  to 
l»egin  the  first  stjige  of  tho  treatment  witli  small  daily  dosen  whirh 
can  1)e  iucreaaeil  if  they  are  well  borne.  In  a  suudl  cretin,  £roin  000 
to  tliree  minims  of  thyroid  extract  each  day  is  a  sufficient  initial  doM. 
Tiiis  can  be  increased  to  dve.  seven,  or  more  minims  each  day  ortfttstj 
other  day  if  ne<*i^sary.  The  extnict  is  the  nioat  convenient  ]irei«x»- 
tiou  to  use,  as  the  dose  can  be  exactly  meaaored.  Some  caAea  have, 
however,  been  suci^essfnlly  treateil  by  giving  from  an  eighth  tc»  a 
<|uarter  of  the  lobe  of  a  raw  sheep's  thyroid  gland  twice  a  wv^k. 
The  raw  gland  is  liable  to  set  up  toxic  symptoms  unleas  it  is  giTeu  in 
small  doses. 

As  time  goes  on  and  the  cretin  grows,  a  tolerance  of  Uio  drag 
pears  to  be  established,  and  it  is  often  uecesaary  to  increaae  tho 
from  time  to  time  according  to  the  ])r(>gi'eHs  of  the  cas«*.     If  too 
a  dose  is  given,  increased  frequency  of  the  jmlse,  pains,  reatli 
headache,  too  rapid  rise  of  temperature,  or  purging  may  follow. 


CHETIMSM. 
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TLg  second  stage  of  the  treatment  lasts  for  the  whole  of  the  jia- 
tieut*H  life.  It  ia  very  easily  carried  oat  by  the  patient  takiuK  n  suita- 
ble dose  of  thyroid  extract  eaoh  day  or  every  iitlior  day,  or  twice  a 
week  if  preferred.  A  regular  daily  dose  is  best,  a^  it  becomes  a  mat- 
ter of  routine  and  is  less  likely  to  be  omitted. 


b 


I 

^ 


Bemltfi  of  Trtatment, 

The  results  of  the  treatment  of  cretinism  are  remarkable;  tlie 
m(iMt  sanguine  believer  in  the  efficiency  of  medicinal  treatment  would, 
a  few  years  ago,  have  been  incredulous  had  he  been  informed  that 
cretinism  was  curable  by  the  simple  administration  of  a  drug,  but 
curable  it  certainly  is,  as  the  results  uf  treatment  have  alrejvdy  shown. 
The  improvement  in  the  physical  condition  is  more  rapid  and  ap- 
jiOfti*s  earlier  than  the  mental  imjirovement  The  swelling  gradually 
diminishes  in  all  parts  of  the  body  so  that  the  face  l)ecomes  thinner 
and  more  natural  in  appearance.  The  lips  decrease  in  size  and  the 
tongue  Ijecomes  smaller  so  that  it  is  no  longer  constantly  protruded, 
and  the  mouth  can  be  closed.  The  blueness  of  the  t^mgue  and  li}»s 
also  diminislies.  The  alte  nasi  become  narrower.  The  supra-clavi- 
cular swellings  diminish  in  size  and  finally  disappear.  The  al>- 
domen  becomes  Iphs  prominent  nnd  any  hernia*  which  may  l>e  present 
diminish  in  size  and  may  finally  disappear  altogether.  The  limbe 
ai)]»ear  to  waste  at  first,  but  they  grow  stouter  again  afterwards. 
There  is  a  decrease  of  weight  while  the  swelling  is  diminishing,  after- 
wards the  weight  increases  owing  to  the  deposit  of  normal  adijiose 
tissue  and  the  renewed  growth  of  the  body  generally.  The  akin  be- 
comes smooth  and  moist,  the  chjdky  tint  of  the  complexion  disa}>- 
pears.  and  the  anaemia  diminishes.  The  skin  des4|uamates  and  may 
peel  off  the  palms  of  the  hands  and  the  soles  of  the  feet  in  large 
flakes.  The  hair  grows  and  the  anterior  fontanelle  diminishes  in 
ftize,  owing  to  the  progressive  ossification  of  the  surrounding  bones. 
The  appetite  improves,  new  teeth  of  the  penuanent  set  ai*e  cut, 
and  the  Ixiwelsact  regularly.  The  temperature  gradually  regains  the 
normal  level,  and  further  evidence  of  the  general  increase  in  metabo- 
lism is  given  by  the  increase  in  the  quantity  of  ure^  which  is  fmssed 
in  the  urine,  as  has  been  shown  by  W.  W.  Ord '"  and  by  Kaillou.*' 
In  female  cretins  who  are  old  enough,  menstruation  appears  in  due 
course.  Muscular  power  increases  so  that  mtire  b<Mlily  activity  be- 
comes possible  and  soon  sliows  itself  by  more  active  movements. 

One  of  the  most  remarkable  results  of  the  treatment  is  the  re* 
newed  gr<^wth  in  height  which  tjikes  place.  Thus  G.  E.  .\nson" 
observed    in  a  child  ten  years  of  age   and   40  inches   in   height  a 
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growth  of  4  inches  iu  one  year,  M^heu  the  height  had  incroaood  only 
by  2  iuchea  in  the  two  yeara  preceding  the  commencement  of  iht 
treatment.  In  J.  Thomson's ""  patient,  aged  eighteen  yenr^  nxul  vifibt 
mouths,  33J  inches  in  height,  after  growth  had  been  arrested  for  ^)a^ 
teen  years  there  was  an  increaue  of  4$  inches  in  the  height  iu  twelvn 
mouths.  In  Bramwell's ""  patient,  aged  sixteen  years  ami  four 
months.  29^  iuchea  in  height,  the  growth  amounted  to  as  macb  as  6) 
inchen  in  six  months. 

Tlie  mental  improvement  is  slow  at  first  but  is  none  the  leass  rp- 
markable.  By  degrees  the  usual  shyness  disappear,  new  wonJs 
are  learned,  and  speech  becomes  more  ready.  Mi)Pe  and  more  intel- 
ligence is  displayed  and  also  a  cai)ability  of  enjoying  life  whicb 
forms  a  striking  contrast  to  the  previous  dull  and  miserable  helw'tiKUt. 
All  these  signs  of  imjirovement  have  Iweu  ol)3erveil  already  iu  the 
short  time  during  which  the  new  treatment  has  In^ni  eraplineiL 
From  this  remarkable  progress  we  may  fairly  conclude  that,  if  a  cretio 
is  put  upnu  some  form  of  regidar  and  continuous  thyroiij  trentmeht 
or  diet  as  soon  as  the  disease  devolojis,  he  has  a  good  pros)>ect  of 
growing  up  and  o£  developiug  into  a  healthy  adult  iu  due  time— pn>- 
vided  always  that  the  treatment  is  adequ»itely  carried  ont  withooft 
intermissiuu.  If  this  is  dtme  in  all  cases  we  shoulil  not  iu  i\u^  tut 
see  anything  of  that  "  pariah  of  nature,"  the  adult  cretin. 

^Tieu  a  cretin  has  already  passed  the  age  of  pul>erty  with 
treatment,  we  can  scarcely  expect  such  good  re>5ult^  as  xvbeu  the 
treatment  is  commenced  in  early  childhood;  nevertheleas  the  raaolto 
wliich  have  been  obtained  in  cretins,  sixteen  and  eighteen  r^Am  of 
age,  show  that  an  adidt  cretin  is  capable  of  undergoing  rery  great 
improvement  and  of  renewing  his  developmeni  In  the  cnae  of  a 
cretin,  aged  twenty-three,  wlio  was  sent  to  me  by  Dr.  GiblKnti,  of 
Tyne  Dock,  tlie  disease  first  began  to  develop  at  the  age  of  twelve 
years,  and  no  further  growth  tm>k  place  after  fourteen.  When  I  saw 
him  first  he  luejisured  4  feet  7^  inches.  Although  growth  faod  heev 
arrested  for  nine  years  he  l)egan  to  increase  in  height  again  aA  90oo 
as  be  commenced  to  take  thyroid  extract.  Time  only  will  show  what 
amount  of  impi'ovement  an  adult  cretin  may  be  ca}>nble  of,  and  it 
would  be  rash  to  speculate  until  longer  experience  showa  ns  wbetlifT 
the  rajiid  rate  of  improvement  and  development  taking  plaoe  at  tlM 
commencement  of  treatment  will  be  coutiuued.  In  tboso  cotuiUieA 
in  which  cretinism  is  endemic  it  is  clearly  the  duty  of  the  Rtal«  to 
provide  the  treatment  under  competent  supervision  for  the  poor, 
as   the  cretins  might  be    made  useful    members  of   the  <■■•  -ty 

instead  of  the  useless  and  often  helpless  idiots  they  bect>: 
treated* 
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EXOPHTHALMIC    GOITRE. 
((z,  out;  'ifflaAjti"i\  the  eye.) 

Synonyms, — Graves's  Disease;  Ba8e<low'8  Disejis^;  Canlio-tLyroid 

exophthalmoij  tAVnlsLe);  Sfrttma  vxitphthtihnuyi :  Tachycardia  stni- 
itt'jsa  (Lebert) ;  Germau  :  Basedoir'ai/ie  Kninkhtit ;  Glotznttgcnhtip/: 
Glofzattgenaic/texin  (Basedow);  French  :  Maladie  dc  Graven;  iroUrt 
cxophthahnujHt ;  Italiau:  Alorbf*  Ui  FtaJanL 


Definition. 

Exopbthahaic  goitre  is  characterizetl  b^'  five  primary  sytuptoras. 
These  are  eDlargeuient  nf  the  tliyroid  gland,  increased  fre44uency  of 
the  pulse,  protrusion  of  the  eyt^halls,  fine  tremor,  and  general  ner- 
vousness, hi  addition  to  these  there  may  be  a  cimsideruble  number 
of  secondary  s\  mptoum,  changes  in  the  general  condition  of  the  skiu, 
ner\'ou8  system,  alimentary  ciAual,  respiratory  a«<l  geiiito-urinarv  or- 
gans. Of  the  primary  symi>toms  the  exophthalmos  may  be  absent, 
iind  the  enlargi^meut  of  the  thyroid  gland  may  be  so  slight  as  to 
escape  observation.  Tachycardia  and  the  nenous  excitability  a)>])ear 
to  l»e  present  in  jUI  cases.  The  puthoh^gy  of  tlit^  comlition  is  by  no 
means  clear.  By  many  it  is  considereil  a  disease  of  the  nenous 
system.  Be  this  as  it  may,  much  evidence  has  now  lieeu  aoeumubited 
to  show  that  many  of  the  symptoms  are  referable  to  over-activity  of 
the  thyroid  gland,  (^f  the  cause  of  the  change  in  the  thyroid  gland 
we  are  as  yet  ignorant. 

History. 

Exophthalmic  goitre  has  been  rec^ognized  as  a  distinct  diseiise  for 
the  last  sixty  years.  During  this  i»erio4l  its  jwculiar  nature  has  led 
to  many  auvl  vavitnl  discussions,  from  which  us  a  nuturid  consefpieuce 
has  sprung  a  very  copious  literature.  The  various  monographs  and 
pai>er8  which  have  been  written  concerning  this  iutere.sting  condition 
now  number  several  hundreds.  In  England  the  first  description  of 
tlie  disejise  luis  been  ascribed  to  (Jraves,  auil  in  (.lermany  to  Biise<low. 
Thus  in  the  former  ccmntry  and  in  Fran«»  it  has  commonly  l>oen  calle*! 
Qraves's  disease,  while  in  other  imrts  of  Enroi>e  and  esj>ecially  in 
Germany  Baseih^w's  disciise  is  the  d(*signation  in  general  use.  Each 
observer  descri lied  the  disease  independently,  but  the  evidence  that 
Graves  published  his  descTi]ftion  first  is  quite  clear.  The  question 
has  recently  been  dealt  with  at  considerable  length  by  P.  Mann- 
heim,'*' who  cle4H*ly  shows  tliat  Basedow's  name  should  not  lie  applied 
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to  the  disease  at  all.  although  Hirsehberg  '"  in  another  recent  pal 
cation  still  maiutaiDfi  the  prioiity  of  v.  Boaedov.     It  ia,  h\ 
preferable  to  employ  the  name  exophthalmic  goitre  which  irn 
no  (|ne.stioD  of  prioritv  of  description.    Daring  the  earlifir  pdirt  of 
tlie   nineteenth   ceutnry  several  cases  were   published   by  diffenot 
authors  in  which  exophthalmos  was  a  prominent  Hvniptnm.     Sobm 
of  theHp  probably  were  cases  of  exophthalmic  goitre;  if  so  it  is  pTi(li!iit 
thjit  the  relationship  of  the  primary  symptoms  to  each  other  waa  uot 
recognize<l  by  the  writers  who  recorded  them.     The  earlieist  reotmJ 
of  a  case  of  undoubted  exophthalmic  goitre  is  unfortunately  by  an 
anonymous  writer.'"'     In  this  case^  which  is  refem^d  ti>  by  W.  Bt^;- 
bie,***  a  young  lady,  twenty-two  yeais  of  age,  suffered  fmm  jialpit*-^ 
tioDS.     She  was  uenoua  and  plethoric.     Tljf^re  wils  h  swelling  tl 
size  of  a  goose's  egg  on  each  side  of  the  neck  and  the  eye«  were  very 
prominent.     This  was  evidently  a  case  of  exoj>hthalmic  goitre,  Ihoogb 
we  do  not  know  whether  the  winter  recognized  the  combiimtioo  id 
symptoms  Jis  evidence  of  a  diHtiuct  but  undescribed  disease  or  not 
In  18!25  C  Parry  published  several  examples  of  a  diaeaae  which 
had  not  previously  been  descrilied  in  medical  writings.     ThMie  wcm 
evidently  cases  of  exophthalmic  goitre.     Oue  was  the  case  of  a  young 
woman,  twenty-one  years  of  agi-,  wlio  after  being  much  frigbt^nc^l  by 
n  fall,  was  seizeil  with  i)alpitations  and  liecame  very  nervona.     A  fort- 
night later  a  goitre  develo{»ed.     The  pulse  range<l  from  9G  U»  108  aad 
there  was  strong  puWtiou  in  the  carotid  arteries.     lu  1828  Add- 
manu  '"*  published  a  case  which  has  boen  considered  by  Vircbow  lo 
1)R  an  example  of  exojihthabnic  goitre  and  (M>DHe<juently  the  tirat  iW 
scribed  in  Germany,     lu  this  cjise  there  was  strong  cardiac  jumI  e{4- 
gfistric  pulsation  associated  with  goitre,  and  n  rapid  pulse  Tftrying 
from  lOt;  to  l*iO,  over  which  digitalis  exercisetl  no  inflnencet,     Adel- 
maun  called  attention  to  the  interesting  nature  of  the  case,  bnt  ap- 
jteared  to  draw  no  i-ourlusions  from  it.     In  IHXi  Tronaseaii  "*  Rare  am 
account  of  a  woman,  "affect^  de  goitre  et  dVxophthalmie  en 
teui|>s  que  de  pidpitations  canliaiiues,"  but  as  he  says  iu  m 
work:  **  A  cette  epo<|ue  j'ebiis  loin  de  supposer  que  la  triade  ajrmp- 
tfunntitjue  dut  constituer  une  espece  pathologiqne.  une  entilo  uof^ 
bide." 

In  1835  Graves'""  jmblished  his  well-known  clinical  lc*etarB  tm 
acci>unt  of  which  his  name  has  usually  Ijeen  aasooiated  with  ths 
disease  in  England.  His  description  of  the  disease  wag  rr prated 
in  nearly  the  same  knguage  in  his  **  System  of  Clinical  Mediciu«**  in 
JHI.'J.  In  the  Un-ture  he  de«cril>ed  three  cases  in  which  there 
palpitation  of  huig  duration  without  organic  hejiri  disraiie. 
WHH  aUo  enlargement  of  the  thyroid  gland  which  was  incnMsed  di 
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iufiC  the  attacks  of  palpitatiou.  In  one  case,  that  of  a  woman  ageil 
twenty,  the  pulse  was  100,  and  later  both  exophthalmos  and  goitre  de* 
veloped.  Graves  was  the  fii*st  to  draw  attention  Uj  the  esneutial  rela- 
tionship between  the  enlargement  of  the  thyroid  ^land  ami  the  palpita- 
tion without  cardiac  disease.  In  1840  von  Basedow'*'  published  the 
results  of  his  observations  on  f^^ur  cases  of  exoplithahnio  goitre.  lu 
this  publication  a  more  exact  account  of  the  disease  was  given  than 
in  any  previous  pa]>er,  but  though  the  desiTiption  was  the  resnlt  of 
Ton  Basedow's  own  observations,  his  name  should  not  l>e  attacjied  to 
the  disease  which  had  alrcaily  l»eeu  deKi'ril)ed  by  Graves  in  lft36. 
Three  of  von  Basedow's  cases  were  women  and  the  fourth  a  man. 
In  each  of  them  were  present  the  three  cardinal  symptoms  to  the 
combination  of  which  von  Basedow  drew  attention  more  emphatically 
than  others  had  done  previously,  lu  these  cases  he  also  deAcribeil 
perspiration,  sensations  of  heat,  diarrfawa,  dyspnoea,  and  in  three  of 
tliem  restlessness  and  hunied  si>eech. 

Von  Basedow  gave  the  name  exophthalmic  cachexia  {Ghhaugen" 
cachexia)  to  the  disease.  After  von  Basedow's  jjublication  the  num- 
ber of  CJises  reiif>rte<l  steadily  incn^jised.  Among  those  who 
recorded  cases  may  be  mentioned  Bom  berg,'**  who  carefully  described 
six  cases  in  1851 ;  St'hot!h.  who  collectetl  thirty-four  cases  in  1854 ;  and 
Koeben/"  who  iu*st  referred  the  ilisease  to  changes  in  the  sympa- 
thetic nervous  Hystem  in  1855.  Stfjkes,  in  a  book  on  disea.Hes  of  the 
heart  published  in  1855,  devoted  a  chapter  to  exophthalmic  goitre, 
in  which  he  describtnl  the  "  increaseil  action  of  the  heart  and  of  the 

ries  in  the  neck,  followed  by  enlargement  of  the  thyroid  gland 
d  eyeballs,"  He  drew  si>ecijd  attention  to  tlje  nen'ous  phenom- 
ena of  the  <liseai<e. 

Charcot'"  gave  a  very  thorough  description  of  the  disease  in 
1856  and  1857,  and  again  the  following  year.  He  laid  great  stress 
on  the  presence  of  [lalpitatious  which  always  develofieil  before  the 
exophthalmos  and  the  goitre.  In  1857  von  Graefe'"  de8cril>ed  the 
affections  of  the  cornea  and  referred  to  the  insufficient  covering  of 
the  eyel»all  and  the  consequent  lack  of  moisture.  He  c^onsidered  that 
the  prognosis  was  more  favomble  in  cases  in  which  the  pulse-rate 
did  not  exceed  120  than  in  those  in  whicli  there  was  a  greiiter  fre- 
(pienoy.  Fischer,'"  in  a  comprehensive  description  of  the  disease 
published  in  185V>.  came  to  the  conclusion  that  the  synifitoms  were  re- 
mote effects  of  anmmia.  In  a  pajier  on  exophthalmic  goitre,  published 
in  iHtiO,  Trousseau  '"  contended  that  the  cause  of  the  symptoms  was  t« 
1)0  sought  for  in  a  diseaseil  condition  of  the  ner^'ous  system  and  that 
tbedisease  should  l>eclassed  as  a  neurosis.  In  tliesame  year  Aran  "* 
assertctl  that  the  sympathetic  was  affected  and  that  the  exophthalmos 
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was  dae  to  a  contraction  of  the  maBcnlar  fibres  of  Mnller  which  were 
supplied  by  the  sympathetic.  Two  years  later  a  most  important  dis- 
cussion upon  the  disease  took  place  in  the  Academy  of  Medicine  in 
Paris.  '**  Both  Trousseau  and  Fiorry  took  a  prominent  part  in  this  dis- 
cussion. Trousseau  then  maintained  that  in  all  oases  of  exophthalmic 
goitre  there  was  either  an  antecedent  or  a  coincident  special  condition 
of  the  heart.  He  agreed  with  Aran  in  his  classification  of  the  disease 
as  a  neurosis.  Fiorry  denied  the  existence  of  any  special  unify  of  the 
disease.  He  considered  that  the  prominence  of  ttie  eyeballs  was  a 
result  of  retarded  intracranial  circulation  caused  by  the  pressure  of 
the  enlarged  thyroid  gland  upon  the  external  and  internal  jugular 
veins.  He  also  held  that  the  goitre  was  the  essential  feature  of  the 
condition  and  that  it  led  to  a  change  in  the  blood  and  to  respiratory 
troubles  by  which  pathological  changes  in  the  digestive  and  genera- 
tive  organs  of  the  female  were  brought  about 

During  the  last  thirty-three  years  a  great  number  of  publications 
dealing  with  exophthalmic  goitre  have  appeared.  Space  will  not 
permit  of  their  separate  consideration,  but  the  more  important  pai>erB 
will  be  referred  to  in  the  following  pages. 

Etiology. 

In  considering  the  etiology  of  exophthalmic  goitre  we  have  to  con- 
eider  first  the  predisposing  causes  and  the  circumstances  under  which 
the  disease  most  frequently  arises,  and  then  the  exciting  causes  to 
which  the  actual  commencement  of  the  illness  can  be  traced  in  some 
cases. 

Age, — The  earliest  age  at  which  exophthalmic  goitre  has  been 
obser\'etl  is  two  and  a  half  years.  In  the  case  of  this  girl  which  was 
recorded  by  Deval,  the  disease  came  on  after  scarlet  fever.  Charcot 
has  alluded  to  a  case  in  a  man  sixty -eight  years  old.  Thus  the  dis- 
ease may  occur  at  any  age  between  these  two  extremes ;  but  the  most 
usual  period  is  l3etween  the  ages  of  fifteen  and  fifty,  and  within  this 
limit  a  greater  number  of  cases  develop  betw^een  the  ages  of  twenty 
and  thirty  than  in  auy  other  correspoudiug  i)eriod.  Bramwell  "* 
couHiders  that  the  most  common  period  for  the  commencement  of  the 
disease  varies  in  the  two  sexes,  extending  from  fifteen  to  thirty  years 
of  age  for  women,  and  from  thirty  to  forty -five  years  of  age  for  men. 
In  Eshuer's  tnble  of  2*27  cases  (juoted  by  Pepper'"  the  average  age 
was  between  thirty  and  thirty-oue  years. 

Sex. — There  is  a  marked  diiference  in  the  frequency  of  exoph- 
thalmic goitre  in  the  two  sexes,  as  women  are  much  more  liable  to 
sufiFer  from  it  than  men.     In  men  the  disease  is  rare,  but  von  Graefe 
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states  that  iu  them  the  disease  tends  to  be  more  severe  and  acute  than 
in  women.  It  is  variously  estimated  by  different  authors  as  being 
from  two  to  ten  times  as  frequent  in  women  as  iu  men.  The  follow- 
ing table  of  400  cases  which  have  been  collected  by  several  writers 
whose  names  are  given,  includes  22  cases  which  have  been  under  the 
writer's  own  observation. 

Blales.  Females.  Total. 

Bryaon   8  22  30 

Caracouasi 0  6  6 

Cheadle 1  30  81 

De  Kanse 8  9  12 

LendOD 1  6  7 

Lewin 3  24  27 

MackcDzie 1  30  81 

MaDDbeim 8  44  47 

Maude 0  15  15 

Murray 1  21  22 

Pnifl.' 1  28  29 

Putnam 9  25  84 

HoseiilKrg  and  Heuocb 4  23  27 

Kussell  Keynolda 1  48  49 

Schnitzler 2  6  8 

Taylor 5  20  25 

Total 4:1  857  400 

Of  these  400  cases  43  are  males  and  357  females,  so  that  the  dis- 
ease occurs  8.H  times  as  frequently  iu  the  female  as  in  the  male  sex. 
Heredity. — Exophthalmic  goiti^e  is  not  often  directly  inherited,  but 
there  is  a  sufficiently  large  uuml)er  of  cases  on  record  which  have 
occurred  iu  one  or  more  of  the  near  reratious  of  the  patient  to  show 
that  in  some  families  there  is  a  distinct  tendency  to  suffer  from  the 
disease.  Mackenzie  ''"  mentions  a  most  remarkable  example  of  this 
which  has  been  recorded  by  Oestereicher  iu  a  family  in  which  the 
mother  was  hysterical,  and  eight  out  of  her  ton  children  suffered 
from  varying  degrees  of  exophthalmic  goitre.  One  of  the  children 
had  four  granddaughtei-s  also  affected  with  the  disease.  Mac- 
kenzie also  mentions  six  paii*s  of  sisters  who  have  been  affected. 
J.  RoaenWrg '"  recrords  a  case  in  which  one  sister,  the  father,  two 
paternal  aunts,  and  the  paternal  grandmother  of  tl»e  patient  all  suf- 
fered from  the  disease  Eulenburg  and  Thyssen  have  each  seen 
mother  and  daughter,  and  Edwards  father,  mother,  and  daughter 
suffering  from  exophthahnic  goitre.  Three  sisters;  two  sisters,  a 
cousin,  and  an  aunt ;  and  a  motlier  and  three  sistei-s  hav<t  )>een  recordetl 
as  suffering  from  tl»e  disease  by  Hale  White,  Cheadle,  and  Wild 
res])ectively.     Coruiug  reports  an  instance  iu  which  tlu»  malady  was 


observed  in  three  suec^sBive  generatiouB.  lu  aome  families  there  ia 
a  distinct  tendency  to  suffer  fi-om  diseases  of  the  tbvroid  gland. 
Tlras  one  member  ai  the  family  may  enffer  from  ezopiithalmio  goitra 
while  am>tiier  is  myxoedematona.  In  one  &mily  wldoh  has  been 
observed  by  Maude '"  the  mother  suffered  from  myxoBdeni%  one  son 
had  a  slightly  enlarged  thyroid  gland,  and  <me  dooghiear  had  a  laige 
goitre  for  some  yeaib  and  then  developed  ezophthalmio  goitre.  I 
have  seen  one  family  in  which  one  sister,  aged  tireniy-*six,  had  well- 
marfced  ezophthalmio  goitre.  The  thyroid  gland  had  been  enlazged 
as  long  as  she  ooold  remember  and  the  right  lobe  was  rather  larger 
than  the  left.  Thrae  were  a  slight  exophthalmos,  general  nervous- 
ness, dark-brown  pigmentation  of  the  skin,  and  a  pnlse  of  160. 
Another  sister,  aged  thirty-six,  had  an  enlarged  thyroid  gland  idiioh 
had  been  in  that  condition  as  kmg  as  she  could  remember;  tiie  skin 
was  dark,  and  the  pulse  108.  A  third  sister,  aged  eightem,  also  had 
an  enlargement  of  the  thyroid  dand  which  had  been  present  as  long 
as  she  could  remember;  the  skin  was  dark  in  color  and  the  pulse 
100,  but  she  was  pregnant  at  Qxe  time.  These  three  sisters  came  to 
see  me  together,  and  they  informed  me  that  a  fourth  sister  abo  had 
a  goitre  and  that  the  mother  had  had  a  swelling  in  front  of  her  neck 
which  was  probably  also  an  enlarged  thyroid  gland. 

Exophthalmic  goi^  often  appears  in  families  which  inherit  a 
tendency  to  suffer  from  various  diseases  of  the  nervous  system,  such 
as  epilepsy,  hysteria,  chorea,  and  insanity.  Different  forms  of  ner- 
vous diseases  may  occur  in  several  successive  generations  of  the  fam- 
ily or  they  may  occur  in  one  or  more  of  the  near  relations  of  the 
patient.  Dejerine  gives  a  good  example  of  this  associated  tendency 
persisting  through  six  generations  of  one  family.  Cases  of  exoph- 
thalmic goitre  occurred  in  four  generations  while  various  forms  of 
nervous  disease  appeared  in  all  six  generations.  Marie  mentions  one 
case  in  which  the  father  suffered  from  paralysis  agitans,  a  maternal 
aunt  from  insanity,  aud  two  children  of  a  sister  from  epilepsy,  and 
another  in  which  the  father  was  epileptic  and  a  brother  neurasthenic. 
Gowers '"  gives  an  instance  of  two  sisters  who  were  under  his  care, 
one  for  exophthalmic  goitre  and  the  other  for  epilepsy. 

Locality, — Local  influences  do  not  appear  to  take  any  part  in  the 
production  of  exophthalmic  goitre.  It  is  not  more  common  in  the 
regions  where  endemic  goitre  is  found  than  in  those  where  ordinary 
goitre  is  rarely  seen. 

Personal  Antecedents. — Anfemia  is  a  frequent  predisposing  cause 
of  exophthalmic  -goitre.  Quinsy  and  rheumatism  not  uncommonly 
precede  or  accompany  the  disease.  Mackenzie '"  mentions  quinsy 
in  9  and  acute  rheumatism  in  5  out  of  40  cases.    Bheumatism  oc- 
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curitsl  ill  11  i>er  cent,  of  the  50  vaseti  ftualyzed  by  West.'"  Any  es- 
liHUHti&K  proi-eR8,  snch  as  acute  Ulaess,  loss  of  lilood,  sexual  exoess, 
{tre^uuucy,  parturidou^  or  lurtatiou,  may  preiliH|Ki8e  to  the  diaease. 
Gxcess  in  the  use  of  alcohol  Jiud  nyphilis  must  also  be  nieutiouod  us 
iDeing  antecedent  in  some  cases.  In  some  instances  aruenorrha*a,  ami 
in  aome  organic  heart  disease  has  preceded  the  onset  of  the  malady^ 
'^'hich,  however,  may  develop  in  a  i>erfeetly  healthy  individual  in 
^^bom  no  predisposing  iulluenoe  oiui  betraced. 

ExrrriNO  Caches. 

In  many  cases  of  exophthalmic  goitre  no  directly  exciting  cause 
•<mxi  be  discovered.    In  a  certain  number  tlie  tirst  symiitoms  have 
«io  rapidly  followed   some   unusual   event   that  they  muHt  be  con- 
^»>iJereil  as  a  direct  result  of  the  latter.     In  such  cases  the  exciting 
-<:ause  is  generally  either  some  sudden  mental  or  physical  shock  or 
•else  long-continued  anxiety  or  grief  sufficient  to  j>r(iduce  a  ix)\verful 
^«iQotional  distiirbance.     Thus  a  common  cause  is  a  sudden  fright 
which  may  or  may  not  be  accompanied  by  physicAl  injury.     Great 
fatigue,  sexual  excess,  and  cold  have  also  been  considered  to  be  the 
itxoitiug  causes  in  some  cases.     Mackenzie  "**  gives  some  good  e\am- 
)i1c8  of  events  to  which  some  of  his  patients  attributed  their  illnf^s, 
8Ui!i  an  a  severe  burn,  l>eing  thrown  out  of  a  ti*ap,  a  diainken  man 
falliugiu  at  the  doornut'xpectedly,  terror  cjiused  by  Ixiiug  in  ii  .solitary 
house.     Laycock  "*  published  a  case  in  which  the  symptoms  rapidly 
develo|>ed  after  a  severe  fright,  and  Troussr^au  relates  the  vnnc  of  a 
lady  in  whom  enlargement  of  the  thyroid  gland, violent  judpitation,  antl 
■  exophthalmos  developed  within  a  few  hours  of  the  receipt  of  the*  news 
of  the  sudden  death  of  her  father.     Von  Oraefe '"  has  r*H-orded  the 
cas4i  of  a  man,  twenty-two  years  of  age,  who  succi*«^ded  in  |MTforniing 
coition  after  prolonged  resistance  and  a  struggle  lasting  for  more 
than  half  an  hour,  during  which  ho  became  inurh  exhausted;  tlie 
disease  l»egan  the  next  day  and  dovoloped  rapidly,     (lowers'"  men- 
tions that  many  cjises  occurreil  in  Alsjice  and  Lorraine  after  the  mir 
between  Germany  and  France  in  1H70.     Disonst^s  of  tho  nose  or  pelvic 
organs,  acting  as  sources  of  periphei*al  irritation,  ap|>ear  in  some  coaes 
to  bring  on  ilie  diseiise,  though  their  influence  may  be  rather  pre- 
disposing than  ejcciting. 


EXOPHTHAJ-Mir   GomtR   IS    AVtMALK. 

Only  a  Cew  inalanceu  of  the  <H>currenoe  of  exophthalmic  goitre  in 
animals  havcthMn  re<^orded.     Htnler  has  rep<^»rte<!  one  case  in  a  cow 
in  vthich  enlargement  of  the  thymid  gland,  imlpitJition  with  arterial 
Vol.  IV.— Itt 
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pulsatiou,  and  well-uiarked  double  exophthalmos  had  been  present  f<*r 
four  yeara.  Busclian  '"  rofetH  to  twt)  eases  which  have  ocourrod  iu 
Hnssia.  In  one  instance  a  ftviir-year-nlci  horse  develoiW  the  Hynix>- 
toma  after  a  Iouk  pdUiji.  Palpitftlimis  with  very  frtniucnt  and  stron^^ 
m  t+'rial  pulsation,  enlarj^euient  of  the  th>'roid  ^dand.  and  pro^jressive 
wenkiiOHH  witc  followed  hy  ilouhlo  exopIitliidiuoH.  D**ath  took  place 
at  the  end  of  a  month.  Iu  the  oth(?r  case  the  palpitation,  j^oitre,  and 
exoplithHlinos  developed  in  a  hitch  Heven  yearw  old.  Under  treat- 
ment witli  iodine  the  symptoms  disapj)eAred  at  the  end  of  three 
mtrnths.  Ca<liot  has  also  seen  a  case  in  a  horse  that  suffered  with 
palpitation,  goitre,  weakness,  and  emaciation. 

Symptoms. 

The  symptoms  of  exoi>htliHlmic  goitre  may  conveniently  be  di- 
vided  into  primary   and   secondary.     Of  the   former  two  or  more 

are  nlways  present, 
,  ~  I      whereas  the  unml)er 

of  the  latter  which 
may  he  ol^ser^•ed  in 
any  one  case  varies 
very  considerably. 
The  primary  symp- 
toms are  enlarge- 
ment of  the  thyroid 
►tland ,  increased 
fre<iueucy  of  the 
contractions  of  the 
heurt,  and  exoph- 
thalmos. To  thee^ 
mav  l)e  added  gen- 
e  r  a  1  nervousness 
Jind  fine  tremor,  two 
symptoms  Avhich  are 
rarely  absent.  In 
most  well  -  nmrke<l 
cases  all  these  five 
symptoms  may  be 
observed  associated 
with  some  of  the  nu- 
merous secondary  manifestjitions.  Of  tho  primary  symptoms  the 
exoidithalmos  may  be  entirely  absent,  the  euhirjjrement  of  the  tbyroid 
gland  may  be  so  flight  as  to  escape  notice,  though  it  Is  rarely  absent 
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ftltogetlier,  but  there  is  always  au  iucreaaeil  fre^inency  of  the  jmlae. 
General  nervouHnpHH  iH  hIho  au  almost  constant  sytuptoni  and  the 
tremor  is  seldom  absent  altrigether.     The  api)earHUce  of  a  [lerson 


Fmb.  M.— Exopltthalmtc  UoIItb. 

8nlferiui<  fmm  fully  develope<l  exophthalmic  goitre  in  most  striking. 
The  ]>n>miueut  eyoballs  with  th«i  white  sclerotio  expoHed  all  round 
the  margin  of  the  coniwi  niv»^  a  ntiirtKl  expresrtitm  to  the  fare  whirh, 
combineil  with  the  iMdarKt^l  th>  roid  ^land,  the  K^ueral  unrest  of  thf> 
]»atient,  and  the  tr*Miu)r  of  the  l»and«  fornm  a  clinionl  picture  which 
can  l»e  eiisily  rrco^^nizeil,  an  tti  Vi^n.  40  an<l  "(O.  tho  iatli-r  t.f  which  was 
taken  from  a  patient  Hent  to  me  by  Dr.  Cra^gs,  of  Newcastle. 

ExralUtEMKNT  OV  THE  ThYKOIP  GtAKD. 

The  thyroid  ^hind  ia  viHibly  enlarf^ed  in  the  great  njajority  of 
casef*  of  exophthalmic  goitn\  In  exaniiuiug  the  thyroid  gland  it 
must  be  romeml>ered  that  the  normal  gland  can  scaroelv  be  felt  and 
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(hat  it  is  extremely  difficult  to  iLSceitain  its  actual  size  uiilesa  the 
{HLtiBnt  is  OBasually  tliiii.  TIiub  whenever  the  ^luud  gou  be  distinetl^v 
felt  it  i«  almost  sure  to  be  enlai^ed,  and  in  some  cases  in  which  no 
6nlarg*^itic?iit  c^ould  be  detected  during  life  the  k1^Q<1  lias  been  fonnil 
to  be  distinctly  enlarged  after  death.  The  frequency  of  eaBe>s  iu 
wliit'h  no  enlargement  has  been  observed  is  illiidtrated  by  the  follow- 
ing table : 

Wnmi.**.  /.f  Number'  of  caH*8  la 

cues  olisepved.  ayt«;rifii  iiurloK  life. 

Lewin ...,....,...,  27  3 

Miickan^ie 28  7 

Mjiunheim  (own  cucd}  , . , 41  ( 

<cvllect«d  oases) t7  8 

Murie ...  18  5 

MftUdc, . .                          16  0 

Murray  - .  - ..,.,.  23  8 

Uij«stiU  Reyuolda ,               ........  49  1 

VoH  Duach' . . .   58  8 

383  99 

Thua  in  tAventy-uiue  of  283  casea  no  enlargement  of  the  thyroid 
({laud  was  observed*  Maude^  who  haa  been  able  to  keep  his  cases  under 
obset^vi^tion  for  long  periodB,  lias  found  some  euliirgemeut  of  the  thy- 
roid glatid  iu  each.  If  all  cases  were  observed  as  cloHely,  I  believe 
that  some  enlargement  would  be  found  at  one  time  or  another  in  nearly 
evor^'  Olio.  Ill  a  few,  an  iu  one  of  luy  own  iju  vvLiicL  I  could  not  be  cer- 
tain of  the  condition  of  the  gland,  the  thyroid  gland  may  be  situated 
so  low  down  in  the  neck  that  a  moderate  degree  of  enlargement  could 
not  be  detected  if  present.  I  know  of  no  case  of  fully  developed 
exophthalmic  goitre  in  which  the  gland  has  been  proved  to  be  nor- 
mal in  size  by  a  post-mortem  examination. 

The  enlargement  of  the  thyroid  gland  may  be  the  first  symptom 
to  develop  and  it  may  even  exist  for  some  years  before  any  of  the 
other  manifestations  arise.  The  symptoms  of  exophthalmic  goitre 
sometimes  develop  in  a  patient  who  has  had  an  ordinary  parenchy- 
matous goitre  for  years  previously.  Sasvenes '"  has  described 
three  such  cases.  In  one  the  goitre  had  existed  for  twenty-three 
years  and  in  another  for  ten  years  before  the  other  symptoms  devel- 
oped. Maude '"  has  observed  seven  cases  in  which  the  symptoms  of 
exophthalmic  goitre  have  appeared  in  women  who  had  been  goitrous 
previous  to  the  onset  of  the  disease.  In  other  cases  the  enlargement 
occurs  simultaneously  with  the  exophthalmos  or  it  does  not  appear  un- 
til after  the  exophthalmos  has  become  quite  distinct.  The  increase 
in  size  generally  takes  place  gradually,  but  occasionally  the  gland 
swells  up  in  the  course  of  a  few  hours.    As  a  rule  the  enlargement  is 
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lK3oderate  in  degree  aud  it  rarely  attaiii8  the  lar^e  size  which  in  8ome- 

feaines  seen  in  (wireuchyuiatons  goitre.     Fre4|ueutly  ibe  sweUing  is  not 

Aafficient  to  cause  mon^  thaii  a  fulnesR  of  the  front  of  the  neck,  though 

feLe  enhiTged  ghmd  may  then  readily  1>e  felt  by  the  linger.     The  eu- 

LaiKement  is  generally  uniform  and  often  symmetrical,  but  in  many 

leases  one  lobe  is  larger  than  the  other.     Where  this  is  the  case  the 

nright  lobe  is  nearly  always  the  larger  of  the  two.     The  right  lobe  of 

the  normal  thyroid  gland  is  often  slightly  larger  than  the  left,  and 

'  -where  this  diflferenee  exists  naturally  it  becomes  more  marked  when 

,  the  gland  is  enlarged.     In  rare  cases  the  isthmus  only  is  enlarged. 

In  exceptional  cases  only  one  lobe  is  enlargetl  and  this  may  l>e  itsso- 

'  ciateil  with   unilateral  exophthalmos.      In  such  casets  the  thyroiil 

gland  is  usually  increased  in  size  ou  the  same  side  im  the  cxopthal- 

mos,  though  a  case  has  been  recorded  by  Yeo  "*  in  which  for  a  time 

only  the  left  eyeball  was  pix}miuent.  while  the  enlargement  of  the 

thynud  gland  was  limited  to  the  right  lobe,  and  when  exophthalmos 

develojied  on   the  right  side  the  left  lobe  became  euhirged.     The 

swelling  is  firm  and  elastic,  but  its  crinsistence  may  vary  slightly  from 

[  time  to  time.     The  size  of  the  enlarged  gland  varies.     In  the  earlier 

stages  it  gradually  increases  in  size,  aud  it  may  then  become  stationary 

!  with  slight  temporary  variations.     In  the  later  stages  of  the  disease 

'  the  glan<l  not  iufre«|uentlv  grows  harder  owing  to  the  formation  nf 

,  fibrous  tissue  within  it.     Thw  rnay  gradually  contract,  cause  a  dimiuu- 

|iiaii  in  the  size  of  thn  gr)itre  antl  end  in  recovery.     Indeed  this  pro- 

UMW  may  continue  until  it  destroys  the  actual  gland  substance  and 

Mbft  ttSOphthaliiiic  goitie  is  then  f(>lh)wed  by  myxti^ilema.      The  en- 

Plftlfi>ed  gland  is  very  vascular  and  under  the  influence  of  emotion  it 

N  may  enlarge  slightly  frouiiui  iucreiise  in  the  amount  of  bUuHi  passing 

through  it.     The  ghmd  often  pulsates,  but  it  is  difficult  to  distinguish 

l)etween  pulsiitions  transmitted  from  the  citrotid  arttirlesaud  truejiiU- 

;  sation  of  the  gland  itself  duo  to  sudden  expansion  caused  by   the 

'  fre*h  blood  driven  into  it  at  each  systole  of  the  heart.     The  veins 

■  over  the  gland  are  sometimes  visibly  dilated.     A  thrill  can  often  bn 

>  felt  when  the  finger  is  laid  over  the  gland,  and  a  lilowiug  murmur 

can  be  heard  with  the  stethoscope  in  some  cases. 


1  can  ne  ne 


CircidtUory  Stftitem. 

■A  marked  increase  in  the  force  and  froc]uency  of  the  c(»n- 
tractions  of  the  heart  is  the  most  constant  of  all  the  symjjtoms  of 
exoplithalmic  gfutre.  Indeed  neiirly  all  observers  considf^r  the  pres- 
ence of  some  acfvleration  of  the  puUe  as  an  essential  fejiture  of  the 
disease,  and  Charcot  maiutjLimHl  that  it  was  present  in  all  cases.     Tho 
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acceleration  of  tlie  pulse  in  uearly  always  the  tirtit  8yinpt4:>in  tc  de- 
velop except  in  tlu)8ecaHeK  iu  whieli  the  pfaouomeim  lieoome  engrmftiHl 
upOD  those  of  a  pre-existiiiK  goitre.  Tlie  ouaet  of  the  acceleration  tuay 
be  rapid  or  it  may  be  gratlual  and  intermittent,  the  pul»e  retuniing  to 
its  normal  rate  between  tlie  attacks  of  i>alpitati<m.  The  lU'tion  n| 
the  heurt  is  very  similar  to  that  which  occurs  as  the  result  of  riolt-nl 
exertion  or  intense  emotion.  Nearly  all  |)atient9  are  conacious  of  ti»» 
palpitation,  especially  when  it  is  temj^orarilx  increaneil  by  any  ei- 
citeuieut.  It  is,  however,  not  so  distressing  as  a  sndden  attack  of 
ordinary  palpitation  is  to  a  healthy  person.  The  actual  rate  of  lb* 
jjiilHe  varies  much  in  different  cases.  In  some  the  incrrease  is 
slitjht  and  the  pulse  does  not  lieat  more  than  ^)  or  UK>  a  miinit«.  In 
fully  developed  cases  the  rate  is  generally  higher  and  fivMinently 
Viinges  fn)m  120  to  150;  occaHioually  it  may  itach  IKO  nr  eveti  200. 
The  heaH  is  very  irritable  and  a  slight  exertion  or  tritliug  f«inoiinaaI 
disturbance  rea<lily  increases  the  rate  of  the  puke  by  twenty  or  Ibiity 
lieats  a  minute.  Tlie  pidse  is  small,  soft,  ami  regular,  and  in  aotae 
cases  distinctly  dicrotic.  Irregularity  uf  the  pulse  may  aris<>t  from 
cardiac  disease  fu^carring  as  a  complicMion.  The  bLnid  preKftnre  in 
the  radial  artery  has  Ijeeu  measured  by  Marie  in  two  cases  and  tn 
each  instance  was  found  to  be  normal,  and  there  is  no  evidence 
to  show  that  it  is  diminished.  On  inspecting  the  chest  the  cardiac 
impulse  is  seen  to  be  increased  in  force  and  Uj  extend  ovnr  ii  l&rf^ 
area  than  usual.  There  is  often  strong  epigastric  pulsation.  Tlw 
cardiac  impulse  feels  short,  ahari>f  and  suddtru.  When  tlie  djeoaao 
has  lasted  for  some  time  the  area  of  dulness  may  lie  enlargt^l  to  th<* 
left  owing  to  dilatation  of  the  left  ventricle.  The  heart  souuda  are 
louder  than  usual  and  in  some  cases  they  are  audible  to  the  padanl; 
Graves  descril>ed  a  c^ise  in  which  he  ctjuld  hear  them  at  a  distance  of 
four  feet  from  the  chest.  lu  early  uncomplicated  cases  the  soniuU 
are  generally  clear  and  no  murmur  is  heard;  but  sometimes  thor  arv 
rough  and  blurred,  and  murmurs  are  by  no  means  uncommon,  a9po- 
cially  in  cases  of  some  duration,  though  observers  differ  as  ti>  tlieiraci- 
nal  frec^uency.  Russell  Reynolds '"  heard  a  murmur  in  two*thirdi  ol 
his  cases,  Mannheim  '"  in  five  out  of  forty -one  cases.  A  systolic  mur- 
mur may  1)6  heard  all  over  the  cardiac  area,  more  ]oudl\  ov4^r  the 
base  than  over  the  apex.  Such  a  murmur  Gowers'"  believes  to  be 
produced  at  the  orifices  of  the  large  vessels.  When  aimmiia  i.n  pi 
ent  the  murmur  is  hfcmic  in  origin.  In  some  casps  the  monuTir 
all  the  characters  of  that  i)roduced  by  disease  of  the  mitral  or  trtciM- 
pid  valves.  In  these  cases  the  murmur  is  caused  l>y  mitral  or  tri- 
cuspid regurgitation  which  *x*curs  as  a  result  of  iucomj«4enre  of  tha 
valves  from  dilatation  of  either  the  right  or  tlie  loft  ventriohv     Occa- 
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ttioually  endcx'unlitis  may  occur  as  a  complicatiou,  aud  various  valvu- 
lar lewious  mav  develop,  each  with  the  usual  utteudaut  murmur. 

Arterit'8. — The  arteries  pulsate  forcibly,  partly  owiny  to  the  in- 
creased force  of  the  contrattions  of  the  heart  and  partly  owing  t<i 
dilatation  from  the  loss  of  their  natural  tone.  The  pulsation  is 
seen  and  felt  most  distinctly  in  the  carotid  arteries.  Strong  ]>ulsa- 
tiou  may  also  be  observed  in  the  alHloininal  aorta  and  femoral 
arteries.  Kahler  records  a  case  in  which  the  patient  sufferetl  greatly 
from  the  abdominal  pulsations  whi<'h  could  l»e  relieved  only  by  keep- 
ing the  thighs  constantly  fiexed  on  the  ab<lomen.  Gerhardt  has  seen 
pulsation  of  the  spleen  in  one  oLse  of  three  months*  duration.  Some 
patients  complain  that  the  whole  body  seems  to  throb.  Gowers '" 
mentions  that  pulsation  can  sometimes  be  observed  even  in  the 
arteries  of  the  retina.  A  l<nul  systolic  art<»rial  murmur  can  be  heard 
iu  the  vessels  of  the  neck  aud  occasionally  in  those  of  othor  parts  of 
the  l>ody  as  well. 

Ocular  Stf/uptomft, 

Exophthalmos. — The  prominence  of  the  eyeballs  which  is  such  a 
conspicuous  feature  in  many  cases  of  exophthalmic  goitre  is  not 
present  in  all.  It  is  rarely  the  first  symptom  to  appear,  but  generally 
develops  later  thtui  the  tachycardia.  Exophthalmos  is  present  in 
some  four-fifths  of  the  cases.  Mannheim  '"  mentions  that  it  was 
present  in  74.1  per  cent,  of  112  cases  collected  from  recent  literature. 
in  85.3  per  cent,  of  41  cases  of  his  own,  and  in  81.5  per  cent,  of  27 
cases  published  by  Lewiu.  The  onset  of  the  exophthalmos  is  gen- 
erally gradual.  It  may  be  rapid,  l^ecomiug  tpiite  distinct  iu  the  course 
of  a  few  days  in  exceptional  cascs.  Both  eyeballs  are  otpially  aflfected 
in  most  cases,  but  sometimes  the  prominence  ajjpears  first  on  one  side 
only  and  remains  more  marked  on  that  side  than  on  the  otiier.  In 
such  cases  the  right  eyeball  is  most  fre(|uently  the  first  affected  and 
remains  more  i>rominent  than  the  left  In  rare  cases  one  eyeball 
only  is  prominent.  When  this  occurs  it  is  on  the  same  side  as  the 
larger  lobe  of  the  thyroid,  an  exception  to  this  rule  being  the  remark- 
able case,  reported  by  Yeo,  to  which  reference  has  uJ  ready  been  made 
(p.  778).  The  degree  of  prominence  of  tlie  eyeballs  varies  greatly 
in  different  cases.  In  some  it  is  so  alight  as  scarcely  to  attract 
attention.  In  a  wellHleveIoj)ed  ctise  the  eyes  have  a  staring  and 
startle<l  expression  and  the  white  sclerotic  shows  clearly  all  round 
tlie  edge  of  the  cornea.  Sometimes  the  eyeballs  are  so  prominent 
that  the  insertions  of  the  recti  muscles  are  visible  and  the  eyelids 
an*  unable  to  meet  over  the  fn»nt  of  the  eye.  It  is  said  that  the  eye- 
ball has  iu*tnal]y  lieeu  dislocated  fitmi  the  orbit.     The  exophthalmos 
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may  vhtv  in  degree  from  time  to  time  in  the  same  patient^  beiug  mom 
marked  when  tlie  action  of  the  iieart  is  iucreas&d.  In  some  cAses  it 
appears  only  under  special  circumataiieeB,  fcbe  eyeb^fi  b&iog  normal 
in  app^ariiuce  diiritig  the  interreniikg  i>eriods.  Thaa  in  one  case  the 
exophtbalmoa  appear^^d  only  daring  choreic  attacks*  (de  Muaay)  and 
in  another  only  with  the  mental  disturbance  which  accompanied  men* 
atmatioii  (Savage).  The  prominence  of  the  eyeball  oauaea  it  to  ap*- 
pMur  to  btt  onlaiged,  aind  Nmtmaim  has  estimated  tliat  the  diamete 
fai  aotaally  inonaaed  by  ona-teath.  The  expoauie  of  the  oonwft  may 
kad  to  eertain  seoondary  changes.  The  oomea  may  become  dry  or 
there  may  be  saperfloial  nleeratioii  or  conjimotivitis.  Tniammatkm 
of  the  ooxuea  may  evea  lead  to  sloughing.  In  <nie  ease  tecxnded  by 
Oraig  the  lower  portion  of  eaeh  oomea  was  tUoerated.  There  was  no 
anterior  ohamber  and  the  patient  oonld  only  distingaiah  light  frcna 
darhnesB.*  The  prominenoe  of  the  eyelMdk  has  been  attriboted  to 
Tariona  oanseSy  snch  as  eauseasiTs  deposit  of  fat  in  the  oztxityOvediQiBg 
of  the  blood-Tessels,  and  spasm  of  the  small  mnscnlar  fibres  known  aa 
Mnller's  musole. 

F.  Oraefe's  Symptom, — This  symptom  consists  of  a  defeetiYe  de- 
seent  of  the  upper  eydid  when  the  eyebalk  are  directed  downward. 
Ill  heaKh,  as  the  eyes  follow  an  object  descending  from  a  level  above 
their  own  to  one  below  ii^  the  npper  eyelids  descMsd  simnhameoosly 
so  that  though  the  eyeballs  are  rotated  downward  none  of  the  white 
sclerotio  above  the  cornea  comes  into  view.  When  von  Graefe'a 
symptom  is  well  marked  the  upper  eyelids  remain  in  their  previously 
elevated  position  and  do  not  follow  the  downward  movements  of  the 
eyeballs,  so  that  as  the  gaze  is  directed  farther  and  further  down- 
wards more  and  more  of  the  white  sclerotic  becomes  visible  above  the 
upper  border  of  the  cornea.  If  the  patient  then  looks  upward  again 
the  eyeballs  alone  turn  upward  until  they  come  into  their  normal 
relationship  with  the  upi>er  eyelids.  If  the  eyes  are  then  directed 
still  further  upward  the  eyeballs  and  upper  eyelids  move  together 
as  in  health.  In  some  cases  the  descent  of  the  eyelid  is  only  delayed 
or  takes  place  in  a  jerky  or  irregular  manner.  In  such  cases  the  up- 
ward movement  of  both  eyes  and  eyelids  is  performed  in  the  normal 
manner.  When  the  eyes  are  closed  as  in  sleep  the  upper  eyelid  de- 
scends in  the  usual  way.  A  peculiar  modification  of  this  symptom 
has  been  observed  by  Eamsay  '"  in  which  the  upper  eyelid  followed 
the  first  part  of  the  downward  movement  of  the  eyes,  then  remained 
stationary  while  the  eyes  looked  Btill  further  downward,  till  after  a 
few  seconds  a  spasmodic  retraction  of  the  lid  took  place  which 
brought  the  white  sclerotic  into  view.  Von  Graefe's  symptom  is 
present  in  a  good  many  cases  of  exophthalmic  goitre.     Mannheim  *'* 
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found  it  preBeut  in  IS  out  of  41  cases,  but  Russell  RevDolils  ""  iu  4 
only  out  of  49.  It  uiu.v  (w  assooiut^l  with  but  u  slight  decree  of 
exophtLahiioH,  or  be  alto^etLer  ubHeut  wlieii  exuphtbuliutiK  is  well 
marked,  while  it  <.»e«*tt»ionHUy  oerurs  in  ]»erHons  wlm  are  uot  sutTeriug 
from  e\(>|)hthuliuic  goitre  at  all.  Sharkey  oliserveil  it  14  times  in 
61H  patieut8,  none  of  whom  liatl  exojihthulmic  K*>i^r<?-  V<^n  Graef^ 
considered  that  this  Mviuptom  was  due  to  the  spasmoilic  contraction 
of  the  involuutary  muMcular  tibres  of  Miiller  which  aid  the  levati>r 
pali)ebne  sujwrioris  iu  raising  the  eyelid  and  which  receive  their 
nen'i*  Hupply  fnau  th^  cervical  sympathetic. 

Strlitpog'e  Sign. — When  this  is  present  the  palpebral  fissure  ia 
increased  in  width  owing  to  the  |>er8isteut  retraction  of  the  np|K^r 
eyelid.  Tliis  is  due  to  au  increase  in  the  natural  tf>nic  contraction 
of  the  elevator  of  tJie  upper  lid  which  is  always  iu  iw'tion  while  the 
eyes  are  open.  This  sjmsm  is  possibly  due  (as  Maude  suggests)  t<» 
paresis  of  the  opposing  muscle,  the  orbicularis.  The  eyelid  is  thus 
maintained  iu  a  more  elevated  position  than  usual.  When  present  it 
increases  the  staring  expression  alremly  produceil  by  the  exophthal- 
mos. It  may  occur  either  witli  or  without  v.  Oraefe's  symptom. 
Thus  Manidjeim  found  among  41  cases  of  exophthalmic  goitre  that 
10  exhibited  both  symptoms.  6  showed  v.  Gniefe's  sympt<mi  withfuit 
Stellwag's,  and  4  Stellwag's  without  Oraefe's.  It  varif«  iu  degree  from 
time  to  time  and  Ijecomes  more  marked  under  the  influence  of  emo- 
tion. It  is  rarely  unilateral.  Retnwtion  of  the  lower  eyelid  has  sel- 
dom l>een  observed,  though  (Jriftith  has  describeil  it  in  3  cAses. 
Mobius  '"  considers  tlmt  Graefe's  syniptom  occurs  as  a  result  of  Stell- 
wag's and  that  the  defective  descent  of  the  upi»er  lid  is  <lue  U)  the 
elevator  s|>a8m  which  has  t<»  Ik?  oven-ome  l>efore  the  lid  can  de- 
scend, causing  the  lid  to  lag  Indiind  when  the  |uitient  looks  down- 
ward. If  this  Ik*  so,  it  is  ditHcult  t*^*  explain  how  one  8ympt<Mu  may 
(K'cur  withitut  the  other. 

Jk/ccftee  Cunvtrrgenct. — In  1883  Mobius  ""  first  drew  attention  to  a 
deficiency  iu  the  i)owerof  convergence  of  the  eves  which  is  pn>sent  in 
a  certiiinnuml>erof  cases  of  exophthalmic  goitre.  This  deficiency  may 
lie  demonstrated  by  causing  the  jiatieut  to  watch  th#*  finger  as  it  ia 
brought  gradually  nearer  and  nearer  to  the  eyes.  At  first  the  eyes 
converge  naturally,  but  when  a  wrtjiiu  distance  from  them  is  reached, 
a  distance  which  vaiies  in  dilTerent  cases,  and  in  the  same  case  at 
diffei'ent  times,  the  eyes  suddeuly  Ixfome  |>arallel  an<l  <»nly  the  oud 
which  is  turned  inward  continues  to  l>*>  dinvteil  t4>ward  tlie  finger. 
This  symptom  <HVurs  independently  of  any  isMilar  paralysis.  The 
patient  is  unaware  of  it  and  tht^re  is  no  donble  vision. 

Oi^nhr  PkirahjHU. — Various  forms  and  degrww  (»f  paralysis  of  the 
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external  muBoke  of  the  eye  have  been  observed  in  exophihaliiuo 
goitre.  A  general  weakness  of  all  the  muscles  of  the  eye,  which  is 
present  in  some  oases,  may  be  dne  rather  to  mechanical  stretching  fd 
the  mnscles  as  a  result  of  the  exophthahnos  than  to  any  nerrons  de- 
fect. The  paralysis  may  involve  all  the  oonlar  muscles  or  only  one, 
it  may  be  complete  or  partial,  and  it  may  be  bilateral,  unilateral^ 
or  more  zparked  on  one  side  than  on  the  other.  Gomplete  ophthal- 
moplegia externa  may  occur  alone  or  in  association  witix  paralysis  oi 
other  nerves.  Bristowe '"  has  recorded  a  case  in  which,  in  addition 
to  ophthalmoplegia  externa,  there  were  hemiplegia,  hemianseethesia, 
which  affected  the  special  senses  as  well,  bleeding  from  the  ears,  and 
fever.  In  Ballet*s  case  the  paralysis  of  the  ocular  muscles  was  asso- 
ciated with  paresis  of  the  soft  palate,  tongue,  and  facial  musdee.  In 
Warner's  case  there  was  also  paresis  of  the  facial  and  trigeminal 
nerves.  Maude  "*  relates  a  case  in  which  paresis  of  the  external  rectus, 
and  probably  of  the  superior  oblique,  was  preceded  by  facial  pai^y- 
sis  and  was  quickly  followed  by  c^eral  ophthalmoplegia.  This 
sequence  he  concludes  was  due  to  some  lesion  attacking  in  turn  the 
nuclei  of  the  seventh,  the  sixth,  the  fourth,  and  the  third  nerves. 
Paralysis  of  a  single  ocular  muscle  is  uncommon.  Liebreoht  ob- 
served an  instance  of  paralysis  of  the  right  external  rectus  muscle 
and  Mackenzie  one  of  paresis  of  the  external  recti,  causing  donUa 
vision  when  the  eyes  were  strongly  directed  to  one  side  or  the  other. 
Finlayson  has  recorded  an  example  of  paralysis  of  the  third  nen^e 
only,  and  Fereol  one  in  which  the  fourth  nerve  alone  was  affected. 
The  paralysis  of  the  third  nerve  is  seldom  complete  and  even  in  com- 
plete external  ophthalmoplegia  the  levator  palpebrse  superioris  gen- 
erally escapes.  Ptosis  may,  however,  occur  without  ocular  paralysis, 
as  in  a  case  recorded  by  West  and  in  three  cases  mentioned  by 
Mannheim."' 

The  eyelids  are  occasionally  oedematous,  and  Gowers '"  has  seen 
oedema  of  both  eyelids  and  conjunctiva  associated  with  only  a  slight 
degree  of  exo]>hthalmos.  A  tremor  of  the  eyelids  may  often  be  ob- 
served when  the  eyes  are  shut,  a  symptom  which,  however,  frequently 
occurs  in  those  who  are  suffering  from  some  nervous  disease.  Nys- 
tagmus has  occurred  occasionally,  though  it  has  generally  been  con- 
sidered to  be  hysterical  in  origin.  The  pupils  are  usually  equal, 
of  medium  size  or  somewhat  dilated.  They  react  normally  to  light 
and  to  accommodation.  The  vision  is  rarely  affected  by  the  promi- 
nence of  the  eyeballs ;  Kai-t  and  Wildbrandt  found  diminution  of  the 
field  of  vision  in  twenty  cases.  This  occurred  also  in  two  of  Char- 
cot's cases  who  had  hysteria,  however,  to  which  he  attributed  the 
symptom.     The  fundus  of  the  eye  is  generally  quite  normal  in  ap- 
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pearance,  though  Gowers  has  seen  pulsatiou  of  the  retinal  arteries 
and  in  one  case  a?dema  of  the  disc.  Emmert  has  seen  atrophy  of  the 
optic  nerve. 

Nervous  Systetn, 

A  cousiilerable  mnnl>pr  of  nervons  symptoms  nre  liable  to  occur  in 
exophthalmic  j^oitr*?.  Home  of  these  occur  frequpntlv,  others  are 
rarely  seen.  For  the  luoni  part  these  symptoms  indicate  a  functional 
rather  than  a  stnictiiral  derauKsmeut  of  the  nerve  centres,  as  they  are 
ot'teu  temporary  in  Juratiou  and  variable  iu  intensity.  The  nervous 
sy  mptoms  which  oocui"  in  connection  with  the  movements  of  the  eye- 
balls and  eyelids  have  been  already  descriluMl  and  so  reipiire  no  fur- 
ther consideration.  Two  nervous  symptorus,  tremor  and.  general 
uervousnesSf  are  so  frequently  present  that  they  are  usuallj  consid- 
ered as  primary  symptoms. 

IW/fifw. — In  the  great  majority  of  cases,  autl  jjossibly  in  all,  tremor 
is  pi-esent  at  one  period  or  another.  It  occasionally  comes  on  early, 
but  more  fre<ineut]y  it  does  not  ap]fear  until  other  symjitoms  have 
V>eeu  present  for  some  time.  The  character  of  the  tremor  may  moat 
conveniently  lie  observed  when  the  hand  is  held  out  with  the  palm 
directed  d<nvnwards.  When  the  tremor  is  slight  and  cannot  easily  be 
seen,  it  may  readily  be  felt  by  layin^^  the  pahu  of  the  hand  lightly 
upon  the  back  of  the  patient's  fingers  when  the  hitter's  baud  is  held 
out.  The  tremor  affects  the  flexor  and  extensor  muscles  of  the  wrist  and 
n(»t  the  iutrinwic  muscles  of  tlie  hand,  so  that  the  tiuj^ers  d(*  not  vilirate 
independently  but  the  hand  moves  as  a  whole.  The  tremor  is  constant 
in  its  eliaracter  while  it  lastfi.  The  rhythm  is  rapid  and  roKular. 
Marie  found  fmrn  tracings  taken  in  eleven  cases  of  exophthalmic 
goitre  that  the  movements  occuned  from  eight  to  nine  and  a  half 
times  a  second,  the  average  rate  being  eight  and  a  half  a  second. 
Tlie  amplitude  of  the  tremor  is  small  but  variable.  The  changes  in 
it,  which  are  much  more  readily  ai>i)reciated  when  recorded  by  a  trac- 
ing than  when  watclied  or  felt,  occur  indejM'ndently  of  the  cardiac  or 
res])iratory  rhythm  and  their  cauHe  is  not  known.  If  the  foot  is  held 
out  it  will  be  seen  to  tremble  in  the  same  manner  as  the  hand.  In 
some  cases  the  whole  body  appears  tn  tremble,  and  the  tremor  can  be 
distinctly  felt  by  laying  the  liatid  upon  the  Iiead,  tnink,  or  limbs. 
The  tiemor  is  generally  equal  on  the  two  sides  of  the  body,  but  it  has 
bof»n  observed  to  be  unilateral  when  the  goitre  aud  exophthalmos 
were  also  confined  tn  one  side;  it  may  even  be  confined  to  one  limb, 
or  it  may  be  more  marked  in  one  limb  than  in  the  others;  it  is  more 
distinct  when  a  i)atient  is  sitting  than  when  she  is  lying  down;  it  is 
increased  by  excitement  aud  by  attempts  to  execute  any  movement 
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pulM&tion,  and  well-marked  double  exophthalmos  had  been  present  f<»t 
four  years.  Buschan '*^  refers  to  t^o  cases  which  havo  occarrod  in 
Rnssia.  In  one  instance  a  four-.vear-nld  horse  developed  the  syin{i- 
tonm  after  a  loii^^  j^aUup,  PalpitatiouH  with  very  fre*|uent  and  Ktrong 
arterial  j^ulsatiou.  onlftrj^eineut  of  the  thyroid  ^hiud.  and  pro^^e>wit» 
weakness  were  followetl  by  doable  exophthahnos.  Dratli  t4ifik  pUc9 
at  the  end  of  a  mouth.  In  the  otlior  case  the  palpitjition,  K*^itre.  anal 
exophthalmos  tlevelojied  in  a  bitch  seven  years  old.  UtMler  irvmi- 
ment  witli  iodine  the  symptxims  diHapi)eiired  at  the  end  of  tJirp** 
months.  Cadiot  has  also  seen  a  case  in  a  horse  that  suiTer^il  iritli 
palpitjition,  goitre,  weakness,  and  emiiciation. 


Symptoms. 

Tlie  symptoms  of  exophthalmic  goitre  may  convenie»ntly  \^  di- 
vided  into  primary   anil   secondary.     Of  the   former  two   or  mor^ 

are  alwnvH  prraent, 
wher(»afl  the  nmnli^r 
of  lh«*  hitter  which 
may  bo  ol)A*>rv&«l  in 
any  one  <•?:-■•  •  •  *ies 
very     con-  \. 

The  priuiury  symp- 
toms are  eulairi;^ 
ment  of  tlio  tby  rM 
^  1  a  u  d ,  iDcrefMi^ 
fre*|Uency  of  iLe 
coiitractionR  of  th« 
he^rt,  aud  oxopb- 
tliubnos.  To  ihfs^ 
ma>  1*e  addi-d  gen- 
eral Denousnnvi 
and  tiue  tn^mor,  two 
sy  mptoma  w  hirh  tat 
ran>ly  alwenL  In 
mt^t  well  -  uiarkMi 
cases  all  tlie»^  fiv^ 
sy  mptotjjs  uiA y  he 
nbserved  luoKicubted 
with  soiue  of  the  nu- 
merous secondjiry  manifestations.  Of  the  primary  symptoms  tL« 
exophthalmos  may  l»e  entirely  absent,  the  enlargement  of  the  tliyroid 
gland  may  be  so  slight  as  to  escape  notice,  thongh  it  is  i-ansly  nbaRsnt 
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altogether,  but  tliere  is  always  an  increased  fre*inency  of  tbe  jinlsp. 
General  nen'onsuess  is  also  an  almost  constant  symptom  and  tLe 
tremor  is  seldom  abaent  altogether.    The  ai)i>euraiicB  of  a  j»erson 
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^ 
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suffering  from  fully  developed  exoiihilialmic  goitre  is  most  striking. 
The  pnimineut  eyehuUs  with  tin*  wliite  sclerotic  exposed  all  round 
the  margin  of  the  cornea  give  a  stjirtlcd  exprossion  t«»  the  face  which, 
combined  witli  the  euLirged  th>  roid  gland,  the  general  unrest  of  the 
imtient,  and  the  tremor  <if  th<^  hamls  forms  a  clinical  picture  which 
can  be  easily  recjignized,  as  in  Figs.  49  and  aO,  thelatU'r  (»f  which  waa 
taken  from  a  jmtient  sent  to  me  by  Dr.  Craggs,  of  Newcastle. 

EnLAUGEICEXT  of  the  TH\TM)ni  GtulND. 

The  thyroid  gland  is  visibly  enlarged  in  the  great  majority  of 
oasM*  of  oxofthtbalmic  goitre.  In  oxauiiniug  tbe  thyroiil  glninl  it 
mast  be  rememlKTod  that  the  normal  gland  c&u  scarcely  bo  felt  and 
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Begbie  in  1862  noticed  the  dark  color  of  the  tsddn  of  the  face  of  one  ci 
his  patients.  More  recently  Drommond  "'  has  described  tills  symp- 
tom in  six  cases.  Other  cases  ha^e  been  recorded  in  which  more  or 
less  marked  brozudng  of  the  skin  had  taken  place.  This  pigmeite- 
tion  is  most  pronounced  and  most  freqnentiy  seoi  in  those  sitoations 
in  which  pigment  is  naturally  most  abundant  in  the  skin.  Thus  the 
skin  round  the  eyeballs  is  often  darker  than  natural.  The  skin  of 
the  face  may  be  uniformly  brozused  to  a  slight  degree,  or  tiie  cokntft- 
tion  may  occur  in  dark-brown  patches  nx)on  the  cheeks.  The  neok, 
the  axillflB,  the  areoI»  of  the  nipples,  the  genital  organs,  the  upper 
part  of  the  inner  surface  of  the  thighs,  and  the  flexures  of  the  joinlB 
are  most  frequently  affected.  Any  part  of  the  skin  which  is  sul^jecled 
to  constant  pressure  by  the  clothes  is  also  liable  to  become  dark  in 
color,  as,  for  example,  just  below  the  knee  where  the  garter  is  worn,  or 
where  the  body  iscompressed  by  the  corset  In  one  of  my  own  oases 
the  pigmentation  was  very  well  marked,  but  it  was  chiefly  limited  to  tiie 
exposed  portions  of  the  face,  hands,  and  arms,  being  much  less  die* 
tinct  where  the  skin  was  covered  by  dothing,  the  appearance  of  '&» 
patient  being  thus  very  similar  to  that  of  a  woman  who  ,has  been 
working  in  the  fields  under  a  summer  sun  with  her  sleeves  rolled  up. 
The  color  of  the  skin  may  vary  from  a  pale  liver  color  to  a  dark 
mahogany  brown.  The  pigmentation  may  occur  in  sharply  defined 
patches,  as  in  Drummond's  case,  or  it  may  gradually  shade  off  at  the 
edges  or  be  diffused  over  a  considerable  area.  The  pigmentation  may 
be  as  distinct  as  it  is  in  the  early  stages  of  Addison's  disease,  but 
it  is  never  so  great  as  it  may  be  in  an  advanced  case  of  that  disease. 
The  brown  patches  which  occur  so  frequently  in  the  mucous  mem- 
brane of  the  mouth  in  Addison's  disease  are  not  seen  in  cases  of 
exophthalmic  goitre.  Two  cases  of  exophthalmic  goitre  in  which  the 
patches  were  observed  by  H.  Oppenheim  and  by  A.  Eulenburg  were 
probably  suffering  from  Addison's  disease  at  the  same  time.  The 
pigmentation  fades  away  as  the  other  symptoms  subside  and  the  gen- 
eral condition  of  the  patient  improves.  Patches  of  leucoderma  are 
present  in  some  cases,  but  this  change  in  the  skin  api)ears  to  be  less 
frequent  than  pigmentation.  Maude  has  observed  small  oval  patches 
of  light-colored  skin,  "reversed  freckles,"  on  the  pigmented  eyelids. 

Bashes. — Various  rashes  may  occur  in  exophthalmic  goitre.  Ery- 
thema has  been  noticed  by  Sidl  and  by  Maiie.  A  double  form  of 
rash,  which  has  been  described  by  Joffroy  '"  and  by  Maude,  consists 
of  dusky  paimles  like  the  eruption  of  measles  in  its  later  stages,  and 
purpuric  spots.     Urticaria  also  may  appear. 

Excessive  Sweaiing. — There  is  frequently  an  increase  in  the  secre- 
tory activity  of  the  sweat  glands  in  exophthalmic  goitre.     In  some 
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ie  in  decree  aud  it  rarely  attains  tbe  lar^e  size  which  In  HOtue- 
seen  iu  pareuch.viuatous  ^(ntre.  Frequeutlv  the  swelling  is  nofc 
sufficient  tfi  cause  movf  than  a  fulness  of  the  front  of  the  neck,  thoiigb 
the  enlarged  gland  nia\  tlien  readily  be  felt  Ity  the  finger.  The  en- 
largement is  generally  unifonn  and  often  aymmetrical.  but  iu  many 
cases  one  lobe  is  larger  than  the  other.  Where  this  is  the  caae  the 
right  lobe  is  nearly  always  the  larger  of  the  two.  The  right  lobe  of 
the  uoruial  thyroid  gland  is  often  slightly  larger  than  the  left,  aud 
where  this  differem^o  exists  naturally  it  becomes  more  marked  when 
the  gland  iu  enlargeil.  In  rare  cases  the  isthmus  only  is  enlarged. 
In  excej>tiona]  cjiaes  only  one  lobe  is  enlarged  and  this  may  be  asso- 
ciate<l  with  unilateral  exophtlialmos.  In  such  cjises  the  thyroid 
gland  is  usually  increased  iu  size  on  the  aame  side  as  the  oxopthal- 
mos,  though  a  case  has  btieu  recorded  by  Yeo '"  in  which  for  a  time 
only  the  left  eyeball  was  promiuont.  while  the  eiilnrgomeut  i>f  the 
thyroid  gland  was  limited  to  the  right  1oIm\  and  when  exophtlialmoa 
develoi>ed  on  the  right  side  the  left  lobe  Ijecame  enlarged.  The 
swelling  is  firm  aud  elastic,  V>ut  its  cousist<»uce  may  vary  slightly  from 
time  to  time.  The  size  of  the  eularged  gland  varies.  In  tl»e  earlier 
stages  it  gradually  increases  in  size,  and  it  may  then  IxHHmie  stationary 
with  slight  temporary  variations.  In  the  later  stages  of  the  disease 
the  gland  not  infre^|uontly  grows  hai'der  owing  to  the  formation  of 
tibrous  tissue  within  it.  Tliis  may  gradually  contract,  cause  a  diminu- 
lion  in  the  size  of  the  goitre  and  end  in  recovery.  Indeed  this  pro- 
9BB8  may  continue  until  it  destroys  the  actual  gland  substance  4UkI 
4b  tttophthalmic  goitre  is  then  followet)  by  myxualema.  The  en- 
larged gliiud  is  very  vascular  an<l  umler  the  iullnence  of  emotion  it 
may  enlarge  aligbtly  from  an  increase  in  the  amount  of  bliM^il  [laasing 
through  it.  The  ghind  often  pulsates,  but  it  is  difficult  to  distinguish 
between  ]>ulsati(nis  transmitte^l  from  the  carotid  arteries  and  true  pul- 
sation of  the  gland  itself  due  to  sudden  ex{>ansiou  caused  by  the 
freah  blood  driven  into  it  at  each  systole  of  the  heart.  The  veiiifl 
over  the  gland  are  sometimes  visibly  dilaUnb  A  thrill  can  often  b»* 
felt  when  the  finger  is  laid  over  the  gland,  and  a  blowing  murmur 
can  be  heard  with  the  stethoscope  in  some  casi'S. 


iSiTulniory  Synirm. 

Heart. — A  marked  increase  in  the  force  and  fn*<|uenoy  of  the  con- 
tractions of  the  heart  is  the  most  cijnstant  of  all  the  symptom**  of 
exophthalmic  goitre.  Indeed  nearly  all  olipwrverH  consider  the  pres- 
ence of  some  Hcreleratitin  of  the  ftulsc  an  an  essential  feature  of  the 
diHeaH(%  and  CharciH  maintiiueil  that  it  wiis  present  iu  all  cases.     The 
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acceleration  of  the  pulso  ib  uearLy  alwnys  the  firut  Hymiitom  lo 
velop  except  in  thnHecfts»?H  in  wbieL  the  phiMjnineun  V»ecHnne  i*ni 
upon  those  of  a  pre-existinj^  goitrt*.  Tlie  onset  of  the  iu*celerfttitm  mAV 
be  rapid  or  it  way  be  gradual  and  intermittent,  the  puls^^  reinniing  to 
itK  normal  rate  between  the  attncks  of  palpitation.  The  aetion  iif 
the  heai*t  is  very  similar  to  that  which  occurs  as  the  re^^ult  of  viok>ut 
exertion  or  intense  emotion.  Nearly  all  patients  are  conscious  of  tht 
palpitation,  especially  when  it  is  temjtorarily  iucreiwed  by  uuy  ei- 
citemout.  It  is,  however,  not  so  distressing  as  a  sudden  attiu*k  of 
ordinary  pjilpitation  is  to  a  healthy  person.  The  actnul  r«le  of  tb«> 
pulse  varies  much  in  dilTei^ut  cases.  In  some  the  ineresAe  is 
slight  and  the  pulse  does  not  beat  more  than  IM)  or  100  a  zoinnte.  In 
fully  developed  cases  the  rate  is  generally  higher  and  fretineuUy 
r.inges  from  120  t<»  l')0;  occasiouuHy  it  may  itach  IHO  <ir  •  »' 

The  heart  is  very  irritable  and  a  slight  exertion  <»r  triding  ii^  i:  „il 
disturbance  readily  increases  the  rate  of  the  ]mlse  by  twenty  or  ihifty 
1>eats  a  minute.  The  pulse  is  small,  stift.  and  regular,  and  in  aooae 
easels  distinrtly  dicrotic.  Irregularity  of  the  pulse  may  arise  from 
cardiac  disease  occurring  as  a  complication.  The  bhxid  pressure  in 
the  radial  artery  has  been  measured  by  ^laiic  in  two  caaea  and  is 
each  inst^ince  was  found  to  be  normal,  and  there  is  do  erkleikca 
to  show  that  it  is  diminished.  Ou  inspecting  the  chest  the  cardiac 
impulse  is  seen  t<^  be  increased  in  force  and  to  extend  over  a  larger 
area  than  usual.  There  is  often  strong  epiga.stric  ]>ubiatiuD,  Tba 
cardiac  impulse  feels  short,  sharp,  and  sndden.  When  the  disease 
Las  lasted  for  Home  time  the  area  of  dulness  may  be  enlarged  to  Um^ 
left  owing  to  dilat^ition  of  the  left  ventricle.  The  heart  souuda  arc 
louder  than  usual  and  in  some  cases  they  are  audible  to  the  |iatient; 
Graves  described  a  cAse  in  wldcli  he  could  hear  them  at  a  diatanoe 
four  feet  from  the  chest.  In  early  uncnmplic^ited  cases  the 
are  generally  clear  and  no  murmur  is  heard;  bnt  sometimes  they  aF5 
rough  and  blurred,  and  murmurs  are  by  no  means  unrn  ^spe^ 

cially  in  ca.se8  of  some  duration,  though  observers  differ  n-  tract* 

ual  frequency.     Russell  Reynolds  "'  heard  a  murmur  in  two-thirds  of 
his  cases,  Mannheim  '"  in  five  out  of  forty -one  cases.    A      -•   ' 
mur  may  be  heard  all  over  the  canliac  area,  more  lou    _  c 

base  than  over  the  apex.    Such  a  mnrmur  Gowers  "*  believes  to  bs 
pro<luce<l  at  the  orifices  of  the  large  vessels.     When  ann^mia  is  pi 
eut  the  murmur  is  hannic  in  origin.     In  some  cases  thi^  mannnr 
all  the  characters  of  that  produced  by  disease  of  the  mitral  or  trii 
pid  valves.     In  these  cases  the  murmur  is  cAUsed  by  mitral  or  tn-^ 
cuspid  regurgitation  which  occurs  as  a  result  of  im^mpetenc**  of  the 
valves  from  dilatation  of  either  the  right  or  the  left  ventricle.     Ooca- 
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Hioually  eBdocarditia  may  occur  as  a  eumplicatioD,  aud  varioun  valra- 
lar  leHJoDH  may  develop,  ejich  with  the  usual  attrndaut  nnirtnur. 

Ai'feries. — The  arteries  pukate  forcibly,  pjirtly  i>wiug  to  the  iu- 
creased  force  of  the  coutra(*tiouH  of  the  heart  and  i»artly  owing  to 
dilatation  from  the  loas  of  their  natural  tone.  The  pulsation  is 
8e**u  and  felt  in<^t  distinctly  in  the  carotid  arteries.  Strouf<  pulsa- 
tion may  also  be  observed  in  the  abdominal  aorta  and  femoral 
art*»rieH.  Kahler  recoi*dK  a  case  in  which  the  patient  suffered  greatly 
from  the  abdominal  puts;itions  whicli  could  Ihj  relieved  only  by  keep- 
ing the  thighs  constantly  flexed  on  the  alxlomeu.  Gerhanlt  has  seen 
pulsation  of  the  spleeu  in  one  case  of  three  months'  duration,  ^>ome 
patients  complain  that  the  whole  body  seems  to  thnjb.  Gowers '" 
mentions  that  pulsation  can  sometimes  be  observed  even  in  the 
arteries  of  the  retina.  A  hmd  systolic  arterial  murmur  ca.n  be  heard 
in  the  vessels  of  the  neck  and  occasionally  in  those  of  otho*  parts  of 
the  Ixxly  as  well. 

t>ruhr  Symptoms. 

EsophihnlmioH, — The  prominence  of  the  eyelialls  which  is  such  a 
conspicuous  feature  in  many  cases  of  exophthalmic  goitre  is  not 
present  in  all.  It  is  rarely  the  first  sympttim  to  appear,  but  generally 
develo(>a  later  than  the  tachycardia.  Exophthalmos  is  present  in 
some  four-fifths  of  the  cases.  Mauuheim  '"  mentions  that  it  was 
]>resent  in  74.1  per  cent,  of  112  cases  collected  from  recent  literature, 
in  85.3  per  cent,  of  41  oases  of  bis  own,  and  in  81.5  |>er  cent,  of  27 
cjis«»-s  jiublished  bv  Lewin.  The  onset  of  the  exophthalmos  is  gen- 
erally gradual.  It  may  be  rapid,  becoming  (juite  distinct  in  the  course 
of  a  few  days  in  exceptional  cases.  Both  eyeballs  are  erinally  affected 
in  most  cases,  but  sometimes  the  prominence  appears  first  on  one  side 
only  and  remains  more  marked  ou  that  side  than  on  the  other.  In 
such  cttses  the  right  eyeball  is  most  frecpiently  the  tirat  affected  and 
remains  more  prominent  than  the  left.  In  rare  ciisen  one  eyeball 
only  is  prominent.  When  this  occurs  it  is  on  the  same  side  as  the 
larger  lobe  of  the  thyroid,  an  exception  to  this  rule  l)eingtbe  remark- 
aVile  case.  re|>orte<l  by  Yeo,  to  which  reference  has  already  been  made 
(p.  77.?).  The  degree  «jf  prominence  of  the  eyeballs  varies  greatly 
in  different  C4kses.  lu  some  it  is  so  slight  as  scarcely  to  attract 
attention.  In  a  well-develf>j»ed  case  the  eye«  have  a  staring  and 
startled  expression  ami  the  white  sclerotic  shows  clearly  all  round 
the  edge  of  the  cornea.  Sometimes  the  eyeballs  are  so  prominent 
that  tht»  insertions  of  tlie  recti  muscles  are  visible  and  the  eyelids 
an*  unable  to  meet  over  the  front  of  the  eye.  It  is  said  that  the  eye- 
ball has  tu'ttuilly  been  dislocated  finm  the  orbit.     The  exophthalmos 


EXOPHTHALMir   CtOITKK. 


777 


fouuil  it  present  in  18  oat  of  41  casea,  but  ilusetell  Reynolds  '**  in  4 
only  out  of  49.  It  may  be  fi48ociat«Hl  with  but  a  fllight  de^pree  of 
exoplitlmlrnos,  r»r  lie  altogether  absout  when  exopLthaluios  iti  well 
marked,  while  it  (KH-a8ionally  occurs  in  pei^^oim  who  are  not  sufferini^ 
from  e\o]>hthalmic  K'^itre  at  all.  Sharkey  obsen-ed  it  14  times  in 
613  patients,  none  uf  wht)m  had  exMitlithalmic  goitre.  Von  Grnefft 
considered  that  this  symittom  was  due  to  the  spaHnuHlic  contraction 
of  the  involuntary  muscular  fibres  of  Miiller  which  aid  the  levator 
l)al|)ebrH.A  HUj>erioris  in  rHisiug  tlie  eyelid  and  which  receive  their 
nerve  supply  from  the  cervical  sympathetic. 

SirUiva4/it  Sttfu, — When  this  ia  present  the  palpebral  fissnie  is 
increased  in  width  owing  to  the  i>ersistent  retraction  of  the  upfier 
eyelid.  This  is  due  to  an  increase  in  the  natural  tonic  contraction 
of  the  elevator  of  the  upi^r  lid  which  is  always  in  action  while  the 
eyes  are  oi>en.  This  sjiasm  is  possibly  due  fas  Maude  snggestft)  U* 
paresis  of  the  opposing  muscle,  the  orbicularis.  The  eyelid  in  thus 
maintained  in  a  more  elevated  position  than  usual.  When  presmt  it 
increases  tlio  staring  expression  already  producetl  by  the  exophthal- 
mos. It  may  iK'cur  either  with  or  without  v,  Graefe's  syMi]>toin. 
Thus  Maunlieini  found  among  41  cases  of  exophthalmic  goitre  that 
10  exhibited  both  symptoms,  (>  sh*)wed  v.  Gi*aefe's  s\nipt*iui  withuut 
8t»^llwag*H,  and  4  Stellwag's  without  Oraefes.  It  varies  in<legreefrora 
time  to  time  and  becomes  more  miirked  under  the  iudaeuce  of  emt»- 
tion.  It  is  rarely  unilateral.  Retraction  of  the  lower  eyelid  has  sel- 
dom l^een  observetl,  thougli  Griliith  has  described  it  in  3  oases. 
Mobius  '"  considers  that  (vraefe's  symptom  occurs  as  a  result  of  Stell- 
wag's and  that  the  defective  descent  of  the  upper  lid  is  ilue  to  the 
elevator  spasm  which  has  to  In?  overcome  l)efore  the  lid  can  de- 
4oend,  causing  the  lid  to  lag  l>e1tiud  when  the  imtient  looks  down- 
VArd.  If  tliis  1>e  so,  it  is  difficult  to  explain  how  one  8ym]>tom  may 
CM5cnr  without  the  other. 

iMrjW-firt  CotivrajfHCt. — In  1883  Mobius  '"  first  drew  attention  to  a 
deficiency  in  the  jiowerof  convergence  of  the  eyes  which  is  present  in 
a  certjn'nnnml>erofcA8e8  of  exophthalmic  goitre.  This  deficiency  may 
be  demonstrated  by  causing  the  (latient  to  watch  the  finger  as  it  is 
brought  gradually  nearer  and  nearer  t<^>  the  eyes.  At  first  the  eyes 
converge  naturally,  but  when  a  certain  distance  from  them  is  reached. 
a  distance  which  varies  in  different  cases,  and  in  the  same  case  at 
different  times,  the  eyes  suddenly  iMvonje  ]»arallel  (Uid  only  the  one 
which  is  turned  inward  continues  to  Ih>  tlirectetl  towunl  the  finger. 
This  symptom  m-curs  indejiendently  of  any  ocular  ]>arulysis.  The 
patient  is  unaware  of  it  and  there  is  no  double  vision. 

Ck'tilur  PuitihjHia. — Various  forms  and  ilegreea  of  paralysis  of  th«« 
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external  uiUBcleH  of  tlie  eye  have  been  observed  in  eaioplithjilmir 
goitre.  A  geuern]  weakness  of  nil  tlie  muscles  of  the  eye,  which  is 
present  in  HOtne  cases,  may  be  due  rather  to  mechanical!  stretching  of 
the  miiHcles  as  ii  reHult  of  the  exoplithalmoB  tlmu  to  any  nervous  d^ 
feet.  The  paralysis  may  involve  all  the  ocular  muscles  or  only  oi», 
it  may  be  comi)lete  or  partial,  and  it  may  be  bilateral,  nuilateraL 
or  more  marked  on  one  side  than  on  the  other.  Complete*  ojjhthal- 
moplegia  externa  may  occur  aloue  or  in  association  with  paralyaia  of 
other  uenes.  Bristowe  '"  has  recorded  a  case  in  which,  in  aihlitioo 
tri  ophthalmoplegia  externa,  there  were  hemiplef^ia.  hemijiuii^thesia. 
wliich  affected  tlie  ai>ecial  senses  as  well,  blee*ling  from  the  eiars,  and 
fever.  In  Ballet's  case  the  paralysis  of  tlie  (X'ular  luusclt^  was  asBO- 
ciated  with  paresis  of  the  soft  jmlate,  ton^ne,  and  facial  mus<-]es.  la 
Warner's  case  there  was  also  paresis  of  the  facial  and  triKemiual 
neiTGS.  Maude  "*  relates  a  ease  in  which  paresis  of  the  external  rec'ttw, 
and  probably  of  the  superior  obliijue,  was  preceded  by  facial  i>araly- 
sis  and  was  quickly  followe<l  by  general  ophthalmoplegia.  This 
sequence  he  concludes  was  due  U>  some  lesion  attacking  in  turn  Uie 
nuclei  of  the  seventh,  the  sixth,  the  fourth,  and  the  third  tierTe<«. 
Paralysis  of  a  single  ocular  muscle  is  uncommon.  Liebrecbt  ob- 
served an  iustjince  of  ]»aralysis  of  the  right  extt'mal  rectus  niiisrlo 
find  Mackenzie  oue  of  paresis  of  the  external  rt*cti,  causini,;  double 
vision  when  the  eyes  were  stmugly  directed  to  one  side  or  the  other. 
Finlayson  has  recorded  an  example  of  pjiralysis  of  the  thinl  nerve 
r)uly,  and  Fereol  one  in  which  the  fourth  nen'e  alone  was  afftxritHL 
The  paralysis  (»f  the  third  nerve  is  seldom  complet**  and  even  in  com- 
plete external  ophthalmoplegia  the  levator  pab>ebru^  superioris  gen- 
erally escapes.  Ptosis  may,  however,  occur  without  ocular  i^iralysiA, 
as  in  a  c«fie  recorder!  by  West  and  in  three  c^&ses  mentinued  by 
Mannheim.'" 

The  eyelids  are  otvasionally  (edematous,  and  Gowers***  has  iieeD 
O'dema  of  both  eyelids  and  conjum^tiva  associated  with  only  a  slight 
degree  of  e\o].htluilnu>ss.  A  tremor  of  the  eyelids  may  f»ften  be  olv 
Served  when  tho  cvch  are  rthut,  a  symi>tom  which,  however,  frp<|ueatlT 
occurs  in  those  who  are  suffering  from  some  nervous  disease.  Ny*v- 
tagnius  has  occurred  occasionally,  though  it  has  generally  been  con- 
sidered to  l)e  hystericnl  in  origin.  The  pupils  an*  usually  ei|naL 
of  medium  size  or  somewhat  dilated.  The\  react  normally  to  light 
and  to  accommodation.  The  vision  is  rai-ely  affected  by  the  pn>nii- 
neuc«  of  the  eyeballs:  Kart  and  Wildbrandt  found  diminution  of  tlu^ 
field  of  vision  in  twenty  cases.  This  <»ccurred  also  in  two  of  Chap- 
cot*s  cases  who  had  hysteria,  however,  to  which  he  nttributud  the 
symptom.     The  fundus  of  tlie  eye  is  gencmlly  quit*'  normal  in  ap* 
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pearance,  though  Gowers  has  fwen  pulsation  of  the  retinal  arti'ries 
and  in  one  case  oedeua  of  the  disc.  Eujniert  has  seen  atrophy  of  the 
optic  nerve. 

NervoM  System, 

A  considerable  number  of  nervous  syuiiitoms  are  liable  to  occur  in 
exophthiilniic  goitre.  S4)nu*  nf  th(44e  otnuir  frtM|iu'utly,  otheiv  ar<" 
rarely  seen.  For  the  most  part  these  aymptouiH  indicate  a  functional 
rather  than  a  structural  derangement  of  tlie  nerve  centres,  jis  they  are 
often  temporary  in  duratiim  and  variable  in  intensity.  The  nervous 
symptijms  which  occur  in  connection  with  the  movements  of  the  eye- 
balls and  eyelids  have  l>een  already  described  and  so  roiuire  no  fur- 
ther couHideration.  Twn  nervous  sympt^tms,  tremor  and  general 
uen'ousness,  are  so  frequently  present  that  they  ai'e  usually  counid- 
ere<l  jw  primary  Bymi>tom8. 

'IWmot'. — In  tlie  great  majority  of  cases,  and  possibly  in  all,  tremor 
is  present  at  one  x>eriod  or  another.  It  occasionally  comes  on  early, 
but  more  fre^piently  it  does  not  appear  until  other  symptoms  have 
l»een  present  f(»r  some  time.  The  character  of  the  tremor  may  moat 
conveniently  lie  o1»Herved  when  the  hand  is  held  out  with  the  (mlm 
directed  downwards.  When  the  tremor  is  slight  and  cannot  easily  be 
seen,  it  may  readily  l»e  felt  by  laying  the  palm  of  the  hand  lightly 
n|>ou  the  back  of  the  patient's  fingers  when  the  latter's  baud  is  held 
<»ut.  The  tremor  affects  the  t]ex<»r  and  extensor  muscles  of  the  wrist  and 
nitt  the  intriusif  muH<*les  of  the  hand,  so  that  the  fingers  do  not  vibrate 
iudei>endently  but  the  hand  moves  as  a  wl»ole.  The  tremor  is  constant 
in  its  character  while  it  lasts.  The  rhythm  la  rapid  and  regular. 
Marie  found  htnu  tracings  tiikeu  in  eleven  cases  of  exophthalmic 
goitre  that  the  movements  occurretl  from  eight  to  nine  and  a  half 
times  a  second,  the  average  rate  being  eight  and  a  half  a  second. 
The  amplitude  of  the  tremor  is  small  but  variable.  The  chaugeM  in 
it,  which  are  much  more  readily  appreciated  when  recorded  by  a  trac- 
ing than  when  watched  or  felt,  occur  independently  of  the  cardiac  or 
respiratory  rhythm  and  their  cause  is  not  known.  If  the  foot  is  held 
out  it  will  l>e  seen  to  tremble  in  the  same  manner  as  the  hand.  Iji 
some  cases  the  whole  body  appears  to  tremble,  and  the  tremor  can  b« 
distinctly  felt  by  hiying  tl»e  hand  upon  the  head,  trunk,  or  limlis. 
The  tremor  is  generally  e<|ual  on  the  two  sides  of  the  l>ody,  but  it  has 
lieen  ol»served  to  lie  unilateral  when  the  goitre  and  exophthalmos 
were  also  confined  to  one  si<le;  it  may  even  be  confintMl  to  one  limb, 
or  it  may  l)e  more  marketl  in  one  Vuuh  than  in  the  others;  it  is  more 
distinct  when  a  imtient  is  sitting  than  when  she  is  lying  down:  it  ia 
iucreasetl  by  excitement  and  by  attempts  to  execute  an*  movement 
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with  unusual  care.  As  a  rule  the  tremor  iloen  uot  iro(>ed4^  the  moT»- 
ments  of  the  hands,  hut  when  e\ceH8iv»^  it  may  hinder  sewing  or  writ- 
ing, and  iu  rare  rases  it  may  be  ho  ^eat  in  the  le««  a«  to  proveut 
waikiiiK-  The  tremor  of  exoiththnlmio  goitre  ih  like  that  which  U 
developed  in  the  uionkev  after  removal  of  the  thyroid  |;;Lanil,  hikriog 
the  same  rate  of  oscillation.  It  thuu  differu  from  the  tremor  of  ohl 
aj^e  iu  which  there  are  four  and  a  half  to  tive  and  u  haJf  vibrntiotm 
each  Hecon<]«  and  from  that  of  paralysis  aKitaus  in  which  the  rate  in 
variable,  or  of  disseminated  aolerosiH  in  wliich  the  rate  ia  from  thrtm 
to  six  ])er  necoud.  The  tremor  of  general  paralvHis  and  of  ulix>hciliszQ 
is  alHO  rapid  (eight  to  nine  per  Hecoiid),  hut  it  is  ranch  Ims  res^aUr 
in  amplitude  and  the  individual  fingers  tremble.  The  tremoTH  of 
fatigue,  aud  of  weakuesM.  as  during  couvaioHcenc^  from  aeutt^  illiiv^M* 
closely  resemble  that  of  exophthalmic  goitre. 

Menial.  Cfiticfithm  atuJ  Iiwrniitif. — Tn  almont  all  cuKen  of  esophtlMl- 
mic  goitre  tliere  is  a  peculiar  meutiil  comlitiou  which  is  so  cunsl«iit 
that  it  may  l>e  considered  as  one  of  the  i)rimary  syrnptotna  uf  th«f 
disease.  The  change  from  the  previous  nonnal  condition  may  be 
only  slight,  but  it  is  generally  quite  sufiicioutly  well  marke<]  tottttmcC 
the  attention  of  the  friends  of  the  patient.  This  meutAl  couditioo 
may  be  abnormal  (uily  at  times;  it  ia  very  variable  aud  may  oociir  in 
all  degrees  of  severity,  amounting  in  some  eases  to  compl»^t<?  ttufauitv. 
Most  commonly  there  is  a  cfmditiou  of  general  nervousnesH  iu  wbi4.-h 
very  trivial  circumstances  are  sufficient  to  ujjike  the  {latieut  exoxtetl 
ami  apprehensive.  This  peculiar  cimdititui  of  nenous  ex|MM^tjiiH*y  is 
not  unlike  that  of  a  girl  just  going  to  lier  first  bull  or  of  u  young  man 
just  going  up  for  a  riVa-ivw-e  examinatitm.  There  is  <jfteu  re^itJcvM- 
uess  of  body  aud  irritidnlity  of  temper  or  intolerance  of  ivintraUitv 
tion.  Much  unnecessary  care  aud  trouble  are  often  expeniletl  owir 
some  triHiug  object  which  is  (piite  nnwortliy  of  so  much  attentinu.  iumI 
yet  there  is  in  many  cases  a  great  want  of  true  application  a<i  tliat  iio 
single  occupation  is  followeii  for  any  h^ngth  of  time.  Patieutii  arv^ 
often  bright  and  hopeful  about  their  recovery,  though  tJiia  atato  of 
mind  nmy  alternate  with  fits  of  depresaitm.  Some  are  nearly  aIwrvs 
in  low  spirits  and  nhed  tears  on  the  slightest  provocation.  Oceaaioii* 
ally  the  iiiond  nature  aftpears  to  be  changed  and  the  patient  IvvH^nw^a 
morose,  quarrelsome,  and  untruthful.  Slee]>  is  often  disturlied  and 
the  memory  becomes  defective.  The  mental  symptoms  may  inrreaft^k 
iu  severity  until  the  jiatient  becomes  insane.  Actual  insanity  sbuuld 
perhaps  1^  cousidereil  as  a  complication  rather  than  as  a  symptimi. 
though  the  Bimultaueous  improvement  in  the  ment-al  aud  bodily  oiin- 
ditiou  iu  some  cases  indicates  that  the  former  may  ix^'ur  aa  a  din^H  rrw 
suit  of  the  latter.     Melancholia  and  mania  are  the  most  coidxood  t^tes 


KXOPHTHJU.MK!   GOn'RE. 


781 


of  ineanity,  tbougb  reeun^ut  mauia  and  general  jiaralysia  also  occur. 
Savage***  has  oheerved  three  cases  in  each  of  which  there  was  a 
"restless  condition  of  mental  irritability  and  violeiicti."  practioully  an 
exaggeration  of  the  mental  condition  wLieh  so  often  occurs  without 
any  insanity.  Out  of  44  coses  collected  by  Martin  and  by  »Schenk. 
which  are  tabulated  by  Mauuheiui,  mania  tK'curre*!  in  16,  melan- 
cholia in  10  (in  2  of  wliich  tfa<»rp  was  excibiticm  and  in  1  ideas  of  per- 
secntion),  delusions  of  i)er8ecutiou  in  10.  "insanity"  {mihnMirtu)  in  3, 
excitation  in  '2,  delirium  in  1,  exali^itiou  in  1.  Of  these  cases  12 
tiled,  6  recovered,  5  improved,  4  apimreutly  improved,  4  did  not  in»- 
prove,  and  of  the  other  oases  no  account  of  the  progress  is  given. 
When  insanity  occurs  it  is  often  tlie  cause  of  death. 

Other  uenous  symptoms  are  not  so  constant  as  those  we  have 
just  dealt  with  and  can  only  be  regarded  as  secondary  or  occasional 
symptoms.  A  troublesome  symptom  wliicli  occurs  not  infre^ineutly  is 
a  sudden  giving  way  of  the  le^H,  ho  that  the  patient  at  once  falls  to 
the  ground  without  any  ]irevious  feeliug  of  faiutuesH  or  giddiness.  This 
Las  l>een  observed  by  Mackenzie  "'  in  I'A  cases.  Charcot  has  drawn 
attention  to  a  marked  weakness  of  the  legs  or  paraparesis  which  ttj>- 
pears  to  l)e  preceded  by  the  giving  way  of  the  legs.  When  parapar- 
esis is  present  the  muscles  are  weak  antl  flaccid  and  the  knee-jerk 
and  superficial  retlexea  may  l)e  dinnniHhed  or  a1)Aent.  In  this  con- 
dition sensation  is  unaffected  and  the  electrii'al  reot^tious  are  wit 
altered.  The  loss  of  power  is  temponiry  only  and  it  a])pears  to  lie 
functional;  it  <K'curs  without  symptoms  of  hysteria,  and  so  is  a 
symptom  and  not  a  complication  of  exophthalmic  goitre.  Complete 
paraplegia  and  hemiplegia  have  l«eu  oliserved  in  a  few  sevenj  coaes. 
Painful  crumpH  cK'cur  in  stime  cas€»s.  Mackenzie  found  this  symptom 
in  thirteen  out  of  fifteen  cases.  These  cramps  generally  occur  at 
night ;  the  feet  and  legs  are  most  fre«piently  attaok^Hl,  though  the  hands 
alone  are  atFected  in  some.  Localized  musiMilar  atrophy  is  a  rare 
symptom.  The  muscles  of  the  extremities  np(>ear  to  lje  the  most 
liable  to  l>e  affoete*!.  Astiisia-abaain.  or  inability  to  stand  or  walk 
while  the  legs  can  lie  freely  moved  when  lying  down,  has  been 
observed  in  several  cases  by  Maude.  Many  other  symptoms  denot- 
ing functional  derangement  of  tlie  nervous  system  have  been  observed 
in  those  suffering  fn^ni  exophthalmic  goiti-e,  but  as  they  ore  to  lie 
regar<le<l  as  complications  rather  than  symptoms  they  will  be  consid* 
ered  separately. 


Ctitaneovg  System. 

Piffmrntntioii. — A  dark  coloration  of  the  skin  of  persons  Huffering 
from  exophthalmic  goitre  1ms  been  described  by  several  obsen'crv. 
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Begbie  iu  184>2  uoticeil  the  dark  color  of  the  skin  of  the  face  of  ooe 
his  patieuta.  More  recently  DrumDnmd  "*  hnfl  de8cril>e<i  this  H.viup- 
torn  in  six  cases.  Otht?r  cases  hav**  huou  rt^cordecl  in  wliich  iimn*  or^ 
less  marked  bronzing  of  the  skin  had  taken  place.  This  pi^tut'Uta- 
tion  is  most  pronounced  and  mont  frB(|uently  seen  in  those  HitaatiottM 
in  which  pigment  is  naturally  most  abumlant  in  the  skin.  Tlnin  th 
skin  round  the  eyeballs  is  often  darker  than  natural.  Th^  skin  ri 
the  face  may  be  uniformly  bronzed  to  a  slight  degree,  or  tho  wdor»- 
tion  may  occur  in  dark-brnwii  jintches  uimn  tlio  chookH.  The  ne*'k, 
the  axilla;,  the  areol»3  of  the  nipjilcs,  the  genitjil  organs,  tho  a|iiM>ir 
part  of  the  Inner  surface  of  the  thighs,  and  the  flcanres  of  the  jouutM 
are  most  frequently  affected.  Any  part  of  the  skin  whirJi  is  siibjeoti^l 
to  constant  pressure  by  the  clotht^s  is  jdso  liable  to  beoomo  ilark  in 
color,  asj  for  exami»le.  just  below  the  knee  where  the  garter  is  worn,  or 
where  tin*  IkhIv  is  coiiiprossed  by  the  corset.  Tu(jue  of  my  *■ 
the  pigmentation  was  very  well  marked,  but  it  w*ts  chiefly  limit- 
exposed  portions  of  the  face,  hands,  and  arms,  being  much  lena  «lt»- 
tinct  where  the  skin  was  covennl  by  clothing,  the  appearance  of  lite 
patient  Iwiug  thus  very  similar  to  that  of  a  woman  who  han  ln^t^o 
working  in  the  fields  under  a  summer  sun  with  her  sleev«a  rolled  op. 
The  color  of  the  skin  may  vary  from  a  pale  liver  color  to  a  dark 
mahogany  brown.  The  pigmentation  may  oc^-ur  in  sharply  dt'fiued 
patches,  as  in  Drummond's  case,  or  it  may  gradually  shade  offal  th«t 
edges  or  be  diffused  over  a  cousiderablo  area.  The  pigment^itinn  may 
l)e  as  distinct  as  it  is  in  the  early  stJiges  of  Addison's  disoas*^,  but 
it  is  never  so  great  as  it  may  be  in  an  advanced  case  of  thai  dn»e«0u*. 
Tlie  brown  patches  which  occur  so  fre<|neutly  in  the  mucous  nieju- 
braue  of  the  mouth  in  Addison's  dise^Lse  are  not  seen  in  cfUMv  of 
exophthalmic  goitre.  Two  cases  of  exophthalmic  goitre  in  which  tho 
patches  were  observeil  by  H.  Op^ienheini  and  by  A.  Euleriburg  wen> 
probably  suffering  from  Addison's  iliseas**  at  the  same  time.  Tlif» 
pigmentation  fades  away  as  the  other  synqiUmiM  nul^sideaud  th«  gen- 
eral condition  of  the  patient  improves.  Patches  of  leucndcruia  a 
I>resent  in  scinie  cases,  but  this  cliange  in  the  skin  apjiears  Ui  W 
frcMpient  than  pigmentation.  Mamie  has  observed  small  oval  patrhva 
of  light-colored  skin,  "reversed  fivckles,"  on  the  pigmenttMl  cryelidH. 

to«A*^«.— Various  rashes  may  i^cur  in  exo])hthalmic  goitre.  Kry- 
thema  has  l>een  noticed  by  Sidl  and  by  Marie.  A  double  form  of 
rash,  whicii  has  l>een  dcscrilwd  by  Joffroy  '"  and  by  iSlaude,  cotiMistM 
of  dusky  papules  like  th«  eruption  of  measles  in  its  later  stagtxs,  ami 
purpuric  spots.     Urticaria  also  may  ap]iear. 

Excessive  Strvntim/.—Tht'T^  is  fre*]uently  an  increaae  in  tb»*  w 
tory  activity  of  tlie  sweat  glands  in  exophthalmic  goitre.     In  sunm 
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Qhses  the  skiu  aa  a  whole  is  much  more  moist  than  iisual,  the  Bkiu 
of  the  face  e8i»eeittllv  lieing  greasv.  Profuse  general  or  localize<l 
Rweatiugs  may  occur,  f8j)efia!ly  in  Hcuie  fnj**:*s.  The  Hweutiug  may 
take  place  several  times  in  a  day  and  lust  for  au  hour  or  more  at  a 
time.  The  skiu  often  feela  warm,  anil  patients  may  complain  of 
sensatiouB  of  heat  or  of  hot  tlushiugs.  The  HuHhiugs  may  affect 
some  ]3articu!ar  part  of  the  hotly,  aa  the  back,  or  they  may  oirur  only 
on  one  side,  or  may  be  >{eueral. 

Diminished  Eiecfn\yi!  lif^ttifitam'e. — It  was  first  puinled  <»ut  by 
Vigouroux  that  in  many  cases  of  exophthalmic  goitre  the  natural 
electrical  resistance  of  the  skin  is  much  less  than  usual,  ^^'olfeu- 
den  "*  found  that,  while  in  health  the  averu^e  resistance  of  the  skin 
to  a  mo<lerate  galvanic  current  amounts  to  four  or  five  thousand 
ohms,  in  eight  cases  of  exophthalmic  goiti^  in  which  the  same  cur- 
rent was  eiui>loved  tlie  rcMistauce  was  only  from  five  tosevoii  hnndretl 
ohms.  In  two  of  the  eight  cases  the  resist^iuce  was  only  two  hundred 
and  three  humlred  ohma  re8{>ectively.  This  symptom  haa  also  l)eeu 
investigate<l  by  Charcot,  Martins.  Eulenburg.  Kahler,  and  Canlew, 
and  their  obsenations  show  that  in  a  large  uuud>er  of  cases  of  exoph- 
thalmic goitre  there  is  certiiinly  a  marked  diminution  in  the  electrical 
reaistauce  of  the  skiu.  This  Hvuijitiim,  however,  is  not  present  in  all 
cases,  and  it  tx-curs  occasionally  in  health  as  well  as  in  some  other 
diseases.  It  is  apimreutly  a  dire4*t  I'esult  of  the  moist  condition  of 
the  skin,  which  is  tlue  to  tht^  dilatation  of  the  capillaries  and  the 
excessive  activity  4>f  the  sweat  glands,  wldch  may  l>e  sudicient  to 
moisten  the  skin  without  iirtniucing  obvious  sweating.  The  mori^ 
moist  the  skin  be<'onieH  th<^  l>etter  it  conducts,  so  that  the  resistance 
apiHVirs  to  vary  according  to  the  amount  of  moisture  present  in  tli*^ 
skin.  Thus  Cardew  "'  has  shown  that  in  «»ther  diseiisea  the  electri- 
cal resistance  is  diminished  as  soon  as  the  skin  begins  to  ])erspire. 

(JCdruitr. — (Edematous  swelling  of  the  skin  in  various  parts  (»f  the 
IkmU  rK'curs  fret^ueutly  in  exophthalmic  goitre,  and  it  is  important  to 
discriminate  Itetween  a^lema  which  may  be  eonsideretl  as  a  dire<*t 
result  iti  the  primary  disease  and  ceilema  which  occurs  as  a  result  of 
some  com }>li cation.  Thus  in  some  cases  of  exophthalmic  goiti*<^ 
reilema  of  the  feet  and  legs  occurs  aa  a  result  of  amemia,  oi-gauic 
heart  disease,  varicose  veins,  c-jirdiao  weakness,  or  renal  disease. 
(Edema  which  occurs  as  a  symptom  of  one  of  these  complications  does 
not,  liowever,  concern  us  further  here,  as  it  is  not  a  iliret^t  symptom  of 
the  original  tlisease.  But,  ajiart  from  such  complications,  a>dema  does 
iKcnr  in  exoj»hthalmic  goitre  apparently  as  a  direct  result  of  the  dis- 
ease itself.  Not  iufre<|ueutly  there  is  some  swelling  of  the  fi^et  and 
espocinlly  about  the  ankles.     Such   onlema  has  been  ascribed  by 
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Maude  and  otben*  to  va84)-inotor  paialvais.      A  »omewhat  aimilar 
cedema,  probably  also  of  nervous  origin,  occurs  in  irr<»Kiilrtr  patches  *^t 
transitory  existrnct?  on  variouH  piirtH  of  the  face,  ueck,  armH,  ami 
hands.     In  connection  with  this  may  hIho  l)e  mentiouad  th«  suprar 
chivicutar  HwelliugH  reaembliug  tliom*  which  occur  in  niyxa««icma  and 
cretinism,  which  were  first  describeil  by  Rendu.     In  a  few  caaea  the 
pi-eaence  of  a  general  Holid  u^denia  like  that  which  i»  present  in  myx- 
cedema  has  been  observed  and  has  led  to  the  conchwictn  that  the  t»L» 
diaeaaep  may  coe3uat;  but   this  is  open  to  considerable  doubt.     It 
may  here  be  nientiouetl  that  n  case,  whi<^h  had  b4H<n  ]mbliish(Ml  aa 
an  example  of  combined  exophthalmic  goitre  and  rnyxiiHlema.  wii* 
flul)He<piently,  by  the  a<lvice  of  the  writer,  tn>ated  lor  6«nenil  mouth* 
with  thyroid  extract,  but  little  or  no  iliniinution  <»f  the  nwelling  took 
placH.     This  indicates  that  the  swelling  in  this  cnse  did  nut  ilppcuil 
upon  loss  of  thyroid  secretion  and  so  was  not  myxcedeiuatouH.    A 
swelling  of  the  eyelids  which  is  seen  in  some  cases  is  coosiilered  by 
Vigouroux  to  l>e  due  not  to  anlema,  but  to  piiresis  of  tb**  orhirnlaria 
muscle,  as  it  disappears  when  electricity  is  applied  to  that  muacU. 
Mobius  ""  has  descril>ed  a  remarkable  case  with  eanliac  wi>Akuo«> 
and  emaciation  in  which  thei*e  was  a'dema  of  the  luwor  half  of  tL«* 
body.     The  ledenm  was  only  slight  in  the  feet,  increased  from  U«Ioir 
upwards,  was  greatest  in  the  abdomen,  but  ce.*:se<l   at  tlie  level  o( 
the  umbilicus.     The  jwritoueum,  however,  was  free  from  thiiil. 

Hair. — The  nutrition  of  the  hair  is  generally  more  or  Iosh  alfcrlftd 
in  exophthalmic  goitre.  Tliis  often  leads  to  Iohs  of  hair  fmra  thtf 
scalp,  axilhe.  and  puln^s.  In  a  few  cases  a<'tual  ltalduv«ia  luay  occur 
in  some  situations  a^  a  result  of  atrophy  of  the  hair.  Mannb^im 
found  that  loss  of  hair  had  (Kvurred  in  fifteen  f)ut  of  fort>  -om*  imMw. 
Bryson  records  a  rasi^  in  which  all  the  hair  was  l<»st  with  th«  ©xcej*- 
tioii  of  the  eyebrows  and  nu  oval  patch  on  the  crown  i>f  th»  Load* 
In  c»ne  of  my  eases  the  head  was  quite  liald,  the  eyehrowB  aud  er«- 
ln.shes  had  also  lieen  loHt,  and  some  l»nt  not  all  of  tho  pnbic  liair  Imd 
come  out.  8ir  T.  Grainger  Stewart  and  Dr.  G.  A.  Uiliaou  '**  draw  at- 
tention to  the  fact  that  when  some  hair  is  lost  that  which  i^uuuimi 
liecomes  profoundly  changed.  They  mention  one  ca^e  tu  which  tbia 
change  in  the  nutrition  of  the  hair  was  mufh  great^^r  <>n  .  >im-  -^id* 
of  tlie  boily  than  on  the  other. 

A''fi7«.— Marke<l  changes  in  the  condition  of  the  nail**  ka^. 
described  by  Sir  T.  Grainger  Stewart  and  Dr.  G.  A.  GibKou."  1  u 
nails  in  some  cases  liecnme  thin  and  brittle,  and  uccaaiunally  lh«y 
have  ft  cornigsted  aj»pearance  with  an  opacity  of  a  yellowish  color. 
Both  bands  may  lie  equally  affected  or  one  more  than  the  other,  asd 
tutlividual  nails  may  show  more  marked  changes  than  the  rvwt. 
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Digestive  Sijnfnn. 

itro-inteHtinal  disturbauces  are  of  freqnent  occurrence,  and  they 
generally  take  the  form  of  attacks  of  diarrhoA  of  a  somewhat  peca- 
liar  typo.  Diarrhoea  was  noted  as  a  symptom  in  forty-six  out  of 
one  hundred  and  fifty -eight  cases  collected  by  Mannheim  '"  from 
various  sources.  The  dtarrhoja  comes  on  suddenly  without  any  ap- 
parent cause.  As  a  rule  there  is  little  or  no  pain.  The  bowels 
may  act  two  or  thrt«e  times  in  a  day,  and  then  the  attack  may  1)e  at 
an  end,  or  it  may  be  priilonyetl  for  two  or  three  days,  alter  which 
it  ceases  as  suddexdy  as  it  begiiu.  The  motions  are  copious,  lot^e, 
and  light  in  color.  The  tougiio  remains  clean.  If  the  attack  is 
slight  little  geueral  disturbance  is  caused  by  it.  In  severe  attacks 
the  bowels  may  act  as  many  as  tifteen  to  eighteen  times  in  tlie 
twenty-four  hours.  Vomiting  may  occur  and  in  rare  cases  there 
may  be  hfematemesis  and  mehena.  If  the  attiick  is  severe  or  pro- 
Iouge<l  iox  several  days  exhaustion  and  emaciation  (x:cur  as  a  natural 
result,  and  the  attack  may  even  end  fatally.  The  iliarrhcea  may 
bo  accompanied  by  a  rise  of  temi>erature  and  so  may  simulate  an 
attack  of  typhoid  fever.  These  attacks  may  l)e  n(*<'ompanied  by  a 
voracious  appetite,  which  may  last  for  a  short  time  only  or  all  day. 
The  increase  of  appetite  may,  however,  be  combined  with  consider- 
able and  progressive  emaciation.  The  diarrlupa  in  the  grc^t  ma- 
jority of  cases  api>ears  to  be  of  nervons  origin,  and  it  has  l^een 
snggestetl  by  Maude  that  it  is  jiroduced  l>y  an  increase  in  the  intes- 
tinal secretions  compaiable  to  the  sweating  of  the  skin.  Increased 
peristaltic  action  of  nervous  origin  also  helps  to  produce  this  symp- 
tom. It  must,  however,  be  romeml»ered  thjit  Ominger  Stewart  and 
Gibson  have  found  extensive  catarrh  of  tiie  alimentary  canal  in  two 
fatal  cases  of  exophthalmic  goitre. 


An  increase  in  the  frequency  of  recipirution  is  often  a  noticeable 
symptom.  Iti  some  oasefl  it  occurs  as  a  n^nlt  of  cardiac  weakuesH 
or  anwmia  and  iu  others  as  a  result  of  the  pressure  exercised  l>y  an 
enlargtsl  thyroitl  glaud  upon  the  trachna,  A|Hirt  from  tlifse  rauses, 
however,  rapid  breathing  of  nervous  origin  is  not  tu:icommou.  Tlie 
respirntions  may  l»e  accelerated  tf>  3(>  <ir  even  'J8  iu  a  minute.  The 
j)aroxyHmH  of  coughing  which  occur  in  some  cases  without  any  nfTec- 
titm  of  the  respiratory  organs  are  also  <if  nervtms  origin.  The  dyap- 
ncea  may  l>e  accompanied  by  cyanoftis  i>f  the  face  and  swelling  of  the 
vessels  in  the  neck,  and  fatal  asphyxia  has  ocvarrcd  in  two  cases 
Vol.  IV.-50 
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recorded  by  Sliiugleton  Smith  and  by  Bristowe.  In  two  uaiies 
recorded  by  Maude  aud  by  Bramwell  pulmonary  oBdema  with  pn>- 
fuse  VironcLittl  secretion  and  expectoration  of  blood-stained  simtain 
occurred.  The  profuse  broncliial  secretion  is  considered  by  Bram- 
well  to  be  due  to  vuao-motor  paralysis  and  to  be  w^mparable  to  th« 
sweating  aud  to  the  tliarrhcen  from  increased  ini^Niinnl  secretion. 
Brysou  considers  that  tbe  expansion  of  the  chest  with  iuHpiration  in 
considerably  diuiiuisheil,  aud  maintains  that  tlie  leaa  is  the  inspira- 
tory expansion  of  the  chest  the  worse  is  Ihe  prognoHis.  Maunhfim, 
who  has  made  careful  obsei'vatious  upon  this  point,  has,  huuwpr, 
l)e©n  unable  to  confirm  Bry son's  conclusions. 


U'rifiary  System, 

Polyun'a  is  not  infrequent.  The  over-activity  of  the  kidoey  it 
comparable  to  that  of  the  sweat  glands  or  of  the  iutesiiuul  nmroni 
membrane,  which,  as  we  Iiave  already  seen,  is  common  in  thia  diaoMa. 
Albuminuria  was  described  in  several  cases  by  W.  Beghie,  It  is 
generally  intermittent  ami  the  urine  is  free  from  casta.  lu  mimw 
cases  it  occurs  in  conjunction  with  dilatation  of  the  heart  (OrainKer 
Stewai-t  and  G.  A.  Gibson).  In  the  great  majority  of  caseie  the  alba- 
miuuria  is  nndouVitedly  functional  in  origin  and  does  not  indicate 
any  actual  disease  of  the  kidney.  Glycosuria  has  been  obeer^'ed  bt 
many  writers. 

Generative  System, 

Opinions  differ  as  to  the  effec^t  of  the  disease  ui>on  meustniation" 
Thus  Kussell  Reynolds'"  found  menstruation  uormaJ  iu  the  ^n^at 
majority  of  cases  (forty -six  out  of  forty-nine),  while  others  have  dravn 
attention  to  the  fro«iueucy  of  amenorrhu'a.  Pregnancy  iloeaoot  oftftn 
o<;cur,  but  it  may  do  so  aud  1x3  accompanio<l  by  improveijiont  in  the 
patient's  (*oudition  (Trousseau,  Charcot).  In  several  cases  n  dcifeo- 
tive  development  of  the  uterus,  ovaries,  aud  mammary  glands  ba» 
l>eeu  noticed  (Kleinwachter,  Clieadle,  Maude).  Loss  of  sexual  desire 
and  impotence  in  the  male  has  several  times  been  recordeil, 

Gerwral  Symptoma, 

Sensations  of  heat  are  often  experienced  but  are  not  uo<v«flaari 
an  indication  of  a  rise  of  temperature.  Mackeusde  has  found  no  riM 
of  temfMrature  alxive  the  normal  level  in  patients  who  complained 
of  feeling  hot.  H.  Bertoye  '"  has  made  very  careful  ob»eiTafcianft  on 
the  temperature  in  exophthalmic  goitre..     He  found  that  a  rise  id 
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temperature  often  took  place.  Tbe  febrile  attacks  may  be  either 
trauHitury  or  perwiatent.  If  the  fever  persists  it  may  be  of  either 
intenuitteiit  or  reniitt^ut  tvi>e.  In  one  patieut,  who  suffered  from 
uuieuorrha'a,  nevere  fi?l»rile  attacks  ocourreil  at  the  times  when  meu- 
strnatioD  should  have  taken  place.  In  some  cases  during  tlie  febrile 
attack  the  face  is  tluKhed.  the  tongue  is  conted.  the  head  aches,  and 
other  common  ttvmjttoms  of  i)ain  are  present.  In  other  cases  the 
rise  of  temperature  is  unaccompanied  bv  anv  marked  constitutional 
disturliame.  Ana'inia  often  (wcura  in  tl»e  ooui-se  of  exo]>htlmlniic 
goitre;  Ilussell  H^^ynolds '"*  found  it  present  in  fortv -eight  out  of 
forty-nine  cases.  It  is,  however,  by  no  means  a  constant  symp- 
tpm,  as  in  many  coses  the  amount  of  h;f>m>>^Iobin  and  the  numbers  of 
Md  and  of  white  cnrjmsclos  in  tlie  UUhh\  are  within  tlie  limits  of 
health. 

Rajiid  emaciation  is  a  marked  feature  in  some  cases.  Mannheim 
mentions  one  case  in  which  four  pounds  were  lost  in  eight  days, 
another  in  which  forty  pounds  were  lost  in  a  year,  and  a  thinl  whose 
weight  fell  from  one  hundred  and  eighty-seven  pounds  to  ninety- 
four  pounds  in  ten  mouths. 


Votnplieaihtttt. 

Epdepsy, — Epileptic  attacks  may  occur  in  a  patient  suffering  from 
ophthalmic  goitre,  but,  as  Ballet  points  out,  we  should  distinguish 

reen  attacks  which  occur  as  a  coincidence  and  those  which  occur 
as  a  complication.  Independent  epilejjsy  may  develop  either  liefore, 
during,  or  after  an  attack  of  exophthalmic  goitre.  In  some  cases  the 
epileptic  attacks  seem  to  <K'cur  us  a  direct  result  of  the  exophthalmic 
goitre,  and  they  have  been  attributed  to  changes  in  the  cerebral  cir- 
culation de|)endent  upon  the  deranged  action  of  the  heart. 

/A/fl/cnV?.^ Hysteria  is  a  very  common  cnmjdicntiou,  occurring 
in  from  twenty-iive  (Reynolds)  to  thirty-four  (Miumheim)  jier  cent, 
of  the  cases  of  exophthalmic  goitre.  Many  of  the  convulsive  attacks 
wliich  (Hvnr  in  the  course  of  exoplitluiUnic  goitre  are  hysterical  in 
origio-  The  most  fre<|uent  signs  of  hysteria  are  alterations  in  sen- 
aation  and  paresis,  or  actual  paralysis,  of  one  or  moi-e  Iiml«  or  groupa 
of  muscles.  Almost  any  of  the  numerous  symi>toms  of  hysteria  may, 
however,  arise.  Tims  there  may  be  localized  or  general  convnlsive 
seizures  of  epileptic,  choreic,  or  tetanic  type,  more  or  less  disUnct 
pfUT*sis,  paniplegia,  monoplegia,  nr  heniijilegia.  Ansstbeaia,  par- 
nathesia,  hyperfi^sthesia.  and  neuralgia  am  common.  Astasia-ahaitia 
(Eulenburg,  Maude)  and  contraction  of  the  field  of  vision  (Kiist, 
Wildbraud)  Ijave  also  been  observwL 
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Locomotur  Aiaxy. — The  coexistence  of  exopLtbaloiic  goitre  and 
loi^oiuotor  Ht&yiy  iu  the  same  patient  bas  been  4lesoribed  in  twelve  nr 
mure  cases.  Joffroy  linH  obsen'ed  seven  examples  of  this  combinA- 
tiou.  A  few  yeuru  ago  he  waB  kind  enough  tu  show  lue  one  of  h'w 
cases  at  the  Salpetriere  in  Paris,  and  at  that  time  be  lueutioDed  that 
there  were  no  less  than  five  patients  sufTering  frf>tn  combined  ex- 
ophthalmic  goitre  and  locoiuotor  ataxy  in  that  institution. 

Rarer  Coinplicaiioua. — Paralysis  agitans  (Mubios),  chorda  (Gaa- 
thier),  tetany  (Dreyfus-Brisac),  Thomson's  disease  (Haytnfiodl. 
gangrene  of  the  extremities  (Fournier,  Olivier,  and  others)*  arthri- 
tis (Si)endor,  Muude),  and  OHteoiimhicia  (Koepi>en)  have  been  ob- 
served as  comidicatious  in  rare  instances. 


Natural  Course,  Duration,  and   Termination. 

The  natural  course  of  exophtlialmic  goitre  is  by  no  means  cioDstant, 
and  varies  eonsidembly  iu  different  cases.  Tn  the  grejit  majority  the 
course  is  chronic*  and  the  disease  may  last  for  years  with  occassoxal 
variations  in  severity. 

Complete  recovery  takes  place  in  some  cases,  but  wo  have  u<jt 
sufficient  data  to  enable  us  to  determine  in  what  proportion  of  cases 
this  occurs.  From  the  relatively  few  recorded  exHni]»les  of  complete 
recovery  it  appears  that  this  does  nut  take  place  as  frequently  as 
believed  by  Charcot  und  by  Fagge,  who  both  considenwl  that  reooxei 
was  common.  Cowers  mentious  a  case,  in  which  the  Ryn][>toms  di>^ 
appeared  and  had  not  mcurred  twenty  years  aftrr.  but  Itad  Iwv^n  sno- 
ceeded  by  thti.so  of  myxaslema.  Similar  oases  will  lk>  mentioned  io 
considering  the  pathology  of  the  disesise.  Tn  some  cases  the  recovery 
is  followed  by  one  or  more  relapses,  the  patient  being  <iaite  fre**  from 
the  symptoms  in  the  intervals. 

An  acute  course,  following  acftte  onset,  is  rare,  but  auch  canes, 
when  they  do  occur,  may  recover  rapidly.  Thus  Mackenzie  '**  i^aotes 
a  case  recorde*!  by  Moore  in  which  the  symptoms,  which  develop 
on  hearing  of  the  death  at  a  brother,  lasted  only  two  da\  s.  Li  a 
published  by  Solbrig'"  the  symptoms  entirely  disaf^peared  after 
twelve  days.  In  two  others  given  b.\  Fletcher,  an  acute  onset  in 
which  there  was  complete  recovery  took  plaoe  in  a  month  or  two. 
One  case  has  Iwen  recorded  by  Miiller"*  in  which  a  girl,  agrnl  t*>n 
years  and  a  half,  recovered  six  weeks  after  the  onset.  Coming  *** 
also  states  that  tlie  8ym]>toms  may  develop  iu  forty-eight  hours  nnd 
recovery  take  place  in  a  few  weeks.  But  these  acute  cases  may  aUo 
nui  a  rajiid  downward  course  and  end  faljilly.  In  Chevalii^r's  *" 
witliin  four  days  the  sympt'tras  developed  with  '^i>ileptic  000^*010)1 
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and  oiibthalmoplegia  exterua,  followed  by  death  iu  cuuvulsioua. 
Muiiubeim,"*  who  mentloiiH  this  case,  also  mentions  Lloyd's  case  in 
whioii  tlie  symptoms  develoi)ed  very  rapUll.v  and  death  occuriod  in 
three  days.  Miiller  *"  has  also  reported  four  ca^es,  iu  three  of  wlu<rh 
the  di^eane  developed  and  ended  fatally  iu  from  six  weekH  to  three 
months  and  a  half.  Biini]»er^er  and  Michell  Clark  have  each  re- 
ported a  ejise  with  fatal  tt'rmiuatiou  occurriug  within  six  weeks  after 
the  onset  of  the  symptoms. 

The  ^;rt*.Ht  majority  of  caHes,  however,  run  a  more  chronic  roiirse 
and  the  Kyuii>tom8  may  itcrsist  more  or  less  for  years.  Four  or  five 
years  is  not  an  uncommon  i>eriod  for  the  disease  to  last,  and  it  may 
coutiuue  for  as  much  as  twenty  years.  I  have  seen  one  case  twelve, 
another  thirteen,  and  a  third  twenty  years  after  the  commencement  of 
the  disease.  In  the  two  former  the  symptoms  were  well  marked*  In 
the  hist  C4ise  great  improvement  had  taken  i>lace  after  tlie  th  v  roid  gland 
had  lieeu  reduced  in  size  h\  painting  the  skin  over  it  with  iodine,  and 
&i  the  time  I  saw  the  patient  the  gland  appeared  to  be  scarcely  larger 
than  normal ;  tltere  Mas  still  a  very  sliglit  df gree  of  exophtlialmos  with 
slight  retraction  of  the  upi^r  lids,  and  the  pulse  was  92.  Li  this  aise 
recovery,  though  not  quite  complete,  was  so  far  advanced  that  the 
patient  herself  was  no  longer  conscious  of  the  symptoms.  This 
amount  of  recovery  no  doubt  occurs  iu  many  chronic  cases,  and  iu 
such  it  is  only  after  carefnl  examination  that  any  signs  can  be  found 
which  show  that  the  patient  has  bad  exophthalmic  goitre.  Most  of 
these  chronic  cas*^s  tiMidto  improve,  and  though  recovery  may  not  \)e 
complete  the  improvement  is  sufficient  to  enable  the  jiatieut  to  live 
comfortiibly  aud  enjoy  life  again.  Other  chronic  coses  may  go  on 
for  years  and  then  tinally  become  worse  and  die. 

Death  most  fre<pien(ly  occurs  from  failure  of  the  heart.  In  these 
it  is  often  pn»ce<led  by  severe  attjioks  of  palpitation  aud  breath- 
cedema  of  the  lower  extremities,  and  markeil  emaciation. 
Sudden  death,  prolmbly  from  syncoi>e,  bos  been  reconled  in  several 
cases,  notably  in  cme  nlwerved  by  Halt^  Wliite  in  which  the  jmtieut 
fell  Iwick  dead  when  the  electric  cuiTent  was  applii^l.  Witb  these 
cases  must  also  l>e  mentioned  those  in  which  death  has  occurred  dur- 
ing or  shortly  after  remcival  of  part  of  the  enlarge<l  thyroid  gland, 
though  it  is  not  as  yet  evident  whether  death  in  such  cases  is  due  to 
the  oi)eration  itself  or  to  the  amesthetic*.  Death  may  occur  frt>ui 
general  we«kn*^.ss  aggravated  bv  diarrhcea,  vomiting,  and  emaciation. 
A  considerable  nuiiibfr  of  deaths  ar4M*auH<^<1  by  attJicks  of  intercurrent 
diseases,  the  resistance  of  the  patient  being  dimiiusbed  by  the  pre- 
existing exophthalmic  goitre. 


•m  MURRAY— DieKABEB  Of  THE  THYBOID  GIAKD. 

Pathological  Anatomy. 

The  Thyroid  Ghnd. 

In  apiie  uf  tLe  lai^e  number  of  |iu|>en»  wkich  have  be<»n  writtiiD 
on  eiophtlialinvt*  j^iutro,  compnmtively  few  ^Titers  liiivp  daimliwi  tht 
chaugod  wliivh  are  tu  U^  f<mud  in  tlie  tliyrnid  ^Umd.  TlxJi*  is  tiwf 
mow*  nwuirkHbli*  whon  we  conaider  that  tli«  tliyrotti  jjlanJ  iw  ubvi- 
omly  tile  oi>;jiii  which  unili^rgties  more  cliati^n  than  aor  otlier  in  tliia 
diHt)aAi>.  iiv  scMM'nl  tbiv  i^oiti'o  ii:)  t'otisiilered  to  be  a  niBcalaJ  emu 
ft.nil  thi-*  cubn^oraeut  to  Im  rnainl  v  ihii^  to  iuirK^afled  vft8caLmtv,  dila- 
tation of  tho  vr^i^olii,  >itii.i  hypor«*mitt.  Tht?  degree  of  enJai^awsnl  of 
tlM>  Inland  vaii^  in  difffiroiit  riy*e«,  hut  it  in  fii^^oentlj  grealBr  Uiw 
it  a]t|ieart«Ll  to  Ik*  lwfar«  doaUi.  This  is  importiintv  fivr  it  &hov»lbil 
ibo  Klumi  majr  be  iiicj^eafl«*d  in  size,  even  when  »o  ^ nUrgenieot  ean  be 
detcMrled  ou  |Hil|)ati<m  i^f  tho  front  of  tho  aeok  dunii^  life.  Thm  «aM 
ou  tho  «turfao6  of  the  tl^ioA  are  etdargt^d  lujd  their  walla  otp  thitu  Tj>* 
vut  snrfaot^  of  ttio  gtaiMl  iw  fairly  uoiform  in  appeamw^-  I^  i*  P'" 
iu  color  aud  le«s  <»olloit]  material  exudes  from  it  than  m  lieahk. 
WitJi  the  (ucr^ptioti  of  lji«>  mus  abwuly  mentioneti  no  attind 
incRHUw  IB  th^  raAcularity  ot  the  ^hihd  is  visible  to  the  aakod  9Jt. 
TlvBra  woMy  or  mi^v  itot  ht*  «iomo  tiiin-walled  cy^ts. 

Mknmnpicai  Apptamnce^. — The  BncnoecopicaJ  Apj«*rao«s  «( lfc« 
thyn^id  nUnd  tndiiMt*^  tl  M  thi^  most  imjK^rtatit  cban^jp  i«  a  p^ftwil 
iucnaase  iu  th^  amount  of  the  secreting  gland  tissue.     The  uicT»se 
iu  the  siBe  of  the  gland  is  seen  to  be  due  to  a  great  increAse  in  the 
amount  of  glaudnlar  tissue.     This  increase  may  be  £airij  ooBpued 
to  that  whioli  tiikes  place  iu  the  mammary  gUnd  daring  Wtation. 
The  change  is  a  gejiexal  one,  but  is  not  a  simple  hypertrophv,  for  tk? 
new  tissue  differe  considerably  iu  appearance  from  that  of  d»e  nor- 
mal thyit>id  gland.     The  numlier  of  acini  is  increased  T«ry  conad- 
er^bly,  while  tlie  normal  cubical  epithelium  is  replaced  by  one  of  a 
ci^lumuar  tyjv  (OrxH^ufield  '">.     There  is  active  secretion  of  ooUoid 
mat»^rial  which,  iusteaftl  of  Iteiug stored  up  in  •  lie  alveoli  of  the  g^aad. 
is  rapidly  al*sc>rlvil.     Thus,  iu  sections  of  the  glands  less  colloid  is 
st>eu  than  iu  ht\'ilth,  ami  it  is  replaoed  by  a  more  mucinoos  finid.     In 
s^>me  of  tlie  alve^^li  catarrhal  changes  with  desquamation  of  tlte  epi- 
tJH>linm  are  not  infrt^^ueutly  to  be  observed.     The  epitbelial  oeHs 
which  have  l^eeu  ivyvutly  shed  are  to  be  seen  lying  in  tbe  aluw^ 
t«T\vut)eld  ''*  has  ol^served  that  agre>at  number  of  newly  foraaed  tabu- 
lar s]\a<»!s  are  pixviuoed  which  are  lined  by  cubical  ef^hitelivm. 
Th(>^^  oh^SH^ly  TViSk^nible  the  tubules  of  a  secretory  glaad.     In  sew 
casi-^  ibere  is  a  distinct  increase  in  the  amount  of 
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stroma.  In  old-standing  cases  there  may  be  very  marked  chronic 
interstitial  thyroiditis  leading  to  atrophy  of  the  glandular  substance. 
This  change  may,  indeed,  lead  to  so  much  atrophy  that  myxoedema 
develops  as  a  result  of  the  thyroid  inadequacy. 

Blood- Vessels. — Both  arteries  and  veins  are  fairly  abundant.  The 
vascular  supply,  however,  is  not  greater  than  we  should  expect  to 
find  in  a  gland  which  has  all  the  appearances  of  having  undergone 
active  evolution.  The  arteries  may  be  actually  increased  in  size  and 
irregularly  dilated,  but,  as  Greenfield  ***  points  out,  a  similar  enlarge- 
ment takes  place  in  the  uterine  and  mammary  arteries  when  the 
organs  are  in  full  functional  activity. 

The  Thymus  Gland. 

The  thymus  gland  is  often  persistent,  and,  as  Mobius '"  and  others 
have  found,  it  may  be  considerably  enlarged.  The  number  of  obser- 
vations upon  the  condition  of  the  thymus  is  not  as  yet  sufficiently 
great  to  enable  any  conclusions  to  be  drawn  as  to  the  frequeocy  of 
the  enlargement  of  this  gland. 

Nervous  System, 

Acting  upon  the  su])position  that  exophthalmic  goitre  is  essen- 
tially a  disease  of  the  nervous  system,  many  observers  have  made 
very  thorough  examinations  of  all  parts  of  the  nervous  system  in  this 
disease.  The  main  result  has  been  negative,  for  no  one  constant 
lesion  has  been  found  which  seems  adequate  to  explain  the  symptoms 
of  the  disease. 

Brain. — In  the  brain  no  morbid  change  has  been  observed  in  the 
majority  of  cases.  In  one  case,  in  which  there  was  hyperseraia  of  the 
brain  substance  and  also  of  its  membranes,  maniacal  symptoms  had 
occurred  before  death. 

Medulla  Oftlomjafa. —De^mte  lesions  have  been  found  in  the 
medulla  more  fre<)uently  than  in  any  other  part  of  the  nervous  sys- 
tem. The  nature  of  the  lesion  has,  however,  varied  in  different 
cases.  In  some  the  vessels  have  been  congested  or  hemorrhages 
have  occurred ;  in  others  atrophy  of  nerve  cells  or  of  nerve  fibres  has 
been  found.  Subserous  hemorrhagea  on  the  surface  of  the  fourth 
ventricle  were  ol)8erved  by  Bruhl  and  by  Lasvenes.  Numerous 
hemorrhages  were  found  by  Hale  White  '**  in  the  medulla  in  one 
case.  These  hemorrhages  extended  in  a  vertical  direction  from  the 
nucleus  of  the  sixth  nerve  up  to  the  lower  part  of  the  Sylvian  aque- 
duct. Lfiterally  they  extended  from  the  middle  Hue  as  far  as  the 
restiform  bodies,  which  were  also  slightly  implicated.     They  were 
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anperficial  and  nearly  all  were  situated  in  the  posterior  jwrt  of  tLe 
reticular  foriuutiou.  Halo  Wiiit-t'  cousidt^i-H  that  thews  lj*'iiiurrbagM 
were  evidence  of  pre-existing  disease  of  the  fl<tori»f  th«>  fonrth  vpd- 
tricle,  as  a  result  of  which  the  hemorrhages  (jccurred  duriug  Ibo 
attack  of  pnenmuuia  which  immediately  prooeiled  de^ith.  Mdllpr'* 
found  recent  ecchymoHes  in  the  tl(»t»r  of  thi^  fourth  ventricle  in  thwe 
csases.  Hemorrhages  have  also  been  described  in  tho  same  sitnatioti 
by  Griviuger  Stewart  and  Gibson,  by  OroentaeUl,  and  by  K.  Martin. 
MiilJer  does  not  consider  these  hemorrhages  to  be  of  any  pathologi- 
cal importance,  and  it  munt  be  remembered  that  similar  heiuorrhageft 
are  not  infrequently  found  in  cases  in  which  no  symptoms  of  exopb- 
thalnnc  goiti*e  have  occurred.  In  an  uncomiilic^ttnl  case  of  tLiw 
years'  duration  in  which  death  occurred  from  pleurisy,  Mendrl'** 
found  atrophy  of  the  left  restiform  body,  a  diminution  of  iier\<^  fibr«, 
and  increase  of  connective  tissue  with  atrophy  of  the  right  solilarj' 
bundle.  In  a  case  of  locomotor  ataxy  with  exophthalmic  goitre, 
Mario  and  Marinesco  '"  found,  in  addition  (o  the  usual  changes  whicli 
are  present  in  locomotor  ataxy,  a  degeneration  of  tlio  whole  of  ih9> 
solitary  bundle  on  each  side  and  of  the  bulbar  j>ortion  of  the  ascr tid- 
ing root  of  the  fifth  nerve.  These  atithf»rs  draw  attention  to  th^  fact 
that  though  degeneration  of  tlie  solitiiry  bundle  was  found  by  Opjieu- 
heim  in  a  case  of  locomotor  ataxy,  the  patient  exhibite*!  some  of  tL« 
symptoms  of  exo|)hthaImic  goitre  during  life,  while  in  another  c-Ase  of 
locomotor  ataxy  in  which  such  symptoms  were  absent  tlie  solitary 
bundle  was  normal.  A  definite  lesion  of  this  nature  is  important, 
especially  when  we  consider  the  relationship  of  the  solitary  bundle 
to  the  vagus  nerve.  A  few  other  slight  changes  have  b**en  describwl 
in  the  medulla,  but  as  they  have  occurred  in  almost  isolated  cum 
they  were  most  probably  accidental  and  of  no  patholojot'al  impor- 
tance. Tlie  real  significance  of  either  hemorrhages  or  degenemtiv* 
changes  in  the  medulla  cannot,  however,  1^  fairly  estimated  until  a 
larger  number  of  cases  has  been  examined,  for  Mnller*  vrho  has  exam- 
ined this  region  c/uefully  in  three  cases,  and  other  ol^servertt  have 
failed  to  detect  any  signs  of  degeneration  in  it.  Mobiua  also  main- 
tains that,  as  a  rule,  no  lesion  of  the  medulla  is  fcmnd  iti  ciisi^s  of 
exophthalmic  goitre. 

Spimd  (JonL — Slight  changes  liave  b**eu  descrilwd  lu  Uie  8]>iDAl 
cord  in  a  few  cases,  but  they  do  not  api>ear  to  have  any  apecial  reU- 
tionship  to  the  disease  under  consideration. 

Sym]nt(h*!tic  %K^(f;«.— Changej^  in  the  cervical  ganglia  have 
describeil  by  several  writers,  and  atone  time  exophthalmic  goitre 
commonly  supposed  to  l»e  a  disease  of  tlte  8ym]>athetic  uen*oua  ay*- 
tem.     The  changes  most  commonly  observed  are  subacute  iul 
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tion  of  the  ganglia  with  infiltratiou  by  leucocytes  and  degeneration 
of  the  nerve  cella.  It  has,  however,  been  shown  more  recently  by 
Hale  White  and  others  that  fatty  and  pi|<nieutary  degeneration  and 
atrophy  of  the  nerve  cells,  as  well  as  iuEltratiou  with  leucocyteB  and 
increase  of  interstitial  connective  tissue,  may  occur  in  the  sympa- 
thetic ganglia  of  the  adult  both  in  health  and  in  the  course  nf  various 
disejusi^'K,  and  that  consetiueutly  such  changes  ar<^  of  no  pathological 
signiticauce.  Then,  again,  in  some  cases  of  exophthalmic  goitre  the 
sympathetic  system  is  found  to  be  quite  normal  in  structure.  Hamar,'*' 
who  has  examined  twenty-two  cases  of  exophthalmic  goitre,  found  the 
sympathetic  was  normal  in  fifteen.  It  is  thus  evident  that  there  is  no 
constant  or  essential  lesion  of  the  s>'iD{>atlicfcic  system  in  exophthal- 
mic goitre. 

In  many  cases  the  size  of  the  heart  is  unaltered.  In  some  there 
is  dilatation,  and  occasiouallv  hy|)ertrophy,  of  tlw*  ventricnlar  walls, 
but  oul>  to  a  moderate  degree.     Valvular  disease  is  rarely  seen. 

Ot'btt. 

I      The  amount  of  fat  in  the  orbit  is  generally  increased,  and  this  has 
been  supposed  to  contribute  somewhat  to  the  exophthalmos,  though 
most  probably  the  dilatation  of  the  vessels  of  the  orbit  also  helps  to 
push  the  eyeball  forward, 
vai 
fou 
SOI 


Lipnphaiic  Glands, 
Swelling  of  the  lymphatic  glands  had  lieeu  found  in  some  casee. 

Pathology, 


No  good  purpose  would  be  served  by  a  full  citusideration  of  the 
various  theories  of  the  pathology  (.»f  exophthalmic  goitre  which  have 
found  favor  in  the  past,  as  they  have  provi\l  to  l>e  untenable.  Thus 
some  of  the  early  observers  considered  that  disease  of  the  heart  and 
bltKid-vessels  was  the  essential  morbid  change.  When,  however,  it 
waa  re|>eatedly  found  that  these  orgjuis  were  not  diseas<'<l.  the  abnor- 
mal action  of  tlie  heart  was  supposed  to  be  due  to  a  cardiac  neurosis, 
a  view  which  has  also  been  abfindoned  in  the  light  of  more  rec«nt 
researcb.  Only  those  theories  which,  in  the  present  state  of  our 
knowledge,  appear  to  be  capable  of  explaining  the  phenomena  of  the 
disease  will  now  lie  cou8idf>r(H]. 

It  is  an  interesting  fact  that  until  (piite  recently  the  share  which 
the  cnhirged  th^nml  ghiml  might  have  in  the  production  of  the  other 
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symptoiDB  was  alnioet  entirely  left  oat  of  oonsideratioii.  Tbe  oolf 
symptoms  which  were  Attributed  to  the  thyroid  gland  were  tbra* 
which  were  supposed  to  be  caused  by  the  meohauical  preestire  of  ihB 
enlarged  gland  upon  the  sarruundioK  parts. 

The  most  important  theories  which  hare  been  adranced  to  explufi 
the  symptoms   of   exophthalmic   goitre    may   mont  coovenieBlif  hf 
divided  into  those  which  are  based  upon  some  observcxl  or  BOppoaed 
lesion  of  the  uervoos  svBttnn,  and  those  whii-h  take  the  abuonual  eo^ 
dition  of  the  thyroid  gliud  itself  as  the  primary  cause  ol  the  oditr 
morbid  phenomena  which  occur  iu  the  course  of  the  discAae.    Willi 
regard  to  the  first  group,  it  mnst  be  added  that  almost  every  pari  of 
the  nervous  s}  stem  has  at  one  time  or  another  been  oousidered  to  h$ 
the  seat  of  the  essential  lesion  in  exophthalmic  goitre.     In  tbe  caw 
of  the  brain,  the  spinal  cord,  and  the  i>eripheral  nerves  tlie  evidaoM 
is  so  slender  that  we  need  not  consider  it  further.     The  most  taper- 
tant  theories  have  attributed  the  symptoms  U*  a  diseas^vl  condiiioo 
either  of  the  sympathetic  system  or  of  the  medulla  oblongata,  and 
these  most  be  considered  separately. 

Syntjiothetic  Nej'voits  Sysff^t, 

Koeben '"  advanced  the  view  that  the  sympathetic  nerve 
pressed  upon  bv  the  goitre  and  that  this  led  to  the  symptoms  of 
disease.  In  answer  to  this,  however,  it  was  pointed  oat  thai 
enlargement  of  the  thyroid  gland  may  be  slight  and  thai  the  symp- 
toms of  exoj^hthalmic  goitre  are  not  produced  by  '  itre*. 
Many  observers  have  considered  that  the  8ympt<.»u)s  hji,  .«wrd 
by  an  irritant  or  paralytic  lesion  of  the  symjAthetic  or  by  a  oomhi- 
nation  of  the  two.  There  are,  however,  8tr«»ng  objections  to  all  tiiaaa 
views. 

Thus  although  exophthalmos  can  be  pro<lnce»l  experimenkaDy  by 
stimnlation  of  the  nympathetic,   it  does  not  reach  the  aania  degrea 
(Vulpian  '")  as  in  many  cases  of  exopbthaliuic  goitre.    Tbeaatiniola* 
tion  of  the  sympathetic  causes  dilatation  of  the  pupil,  which  is  rarely 
seen  in  exophthalmic  goitre;  tiud  finally,  the  continuance  of  an  irri- 
tant lesion  for  years,  even  if  possible,  is  highly  iiupri>l»ahle.     l^^- 
daert'"  by  section  of  the  cervical  symimthetic  and  ligature  of  th* 
jogolar  vein  prinlnoed  a  irmfKimnj  ex<iphthalmos  as  a  reatilt  of 
altered  venous  circulation,  but  this  syniptom  is  often  of  Icmg  «}a' 
in  exophthalmic  goitre.     We  know  of  no  lesion  which  can  pmdnoa 
stimnlation  ami  paralvKin  at  the  same  time  for  many  montfaa.     Wa 
have  already  seen  that  iu  many  cases  of  exophthalmic  goitre  tbesrtD- 
ttathetic  system  haa  been  found  to  be  quite  heidthy,  and  that  such 
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changefl  as  have  been  ol>8erved  iu  others  may  also  occur  in  healthy 
persons.  Thiis  there  is  no  anatomical  or  physiohigical  basis  for  the 
view  that  the  sympathetic  nervous  system  is  primarily  at  fault  iu 
exophthalmic  goitre. 

Mtdulla  Oblongata. 

Much  evidence  has  been  brought  fon\'ard  to  show  that  exo])]jthal- 
mic  goitre  is  essentially  due  to  either  fuuctioual  or  organic  disease 
of  the  medulla  oblongata.  The  part  played  by  the  medulla  may  be 
either  primary  or  secondary  and  may  take  effect  in  three  different 
ways.  According  to  one  theory  tlie  disease  is  due  to  an  oi*gauic 
lesiou  of  the  medulla;  other  observers  consider  that  though  the 
medulla  is  the  primary  seat  of  the  disease  there  is  only  a  fuuctiuual 
deningement  and  no  organic  disease;  a  third  and,  as  we  shall  see^  a 
very  reasonable  view  is  that  the  nervous  sympU>ms  are  due  to  a  |ier- 
verted  action  of  the  nerve  centres  iu  the  medulla,  which  occurs  sec- 
ondarily to  the  change  in  the  thyroid  gland,  and  as  a  result  of  the 
action  of  increased  or  abnormal  thvroid  secretion  upon  these  nerve 
centres.  Charcot  and  Trousseau  both  considered  that  exophthalmic 
goitre  was  a  functional  neurosis,  basing  their  oi)iuion  upon  the 
absence  of  a  definite  organic  lesion  and  upon  the  simiUrity  l^etween 
some  of  the  characters  of  the  disease  and  those  of  other  neuroses. 
Mackenzie "'  has  drawn  attention  to  the  similarity  between  the 
symptoms  of  fear  and  those  of  exophthalmic  goitre,  and  luis  advanced 
the  ingenious  theor,Y  tlmt  the  affection  is  a  prolongation  of  the  con- 
dition of  fear  owing  to  a  failure  of  the  nervous  system  to  recover  its 
normal  condition  after  a  shock.  Those  who  maintain  that  tlie  disease 
is  due  to  an  organic  lesion  of  the  medulla  base  their  opinion  upon  the 
results  of  experimenbil  lesions  of  this  part  of  the  nenons  system  and 
upon  tlie  structural  changes  which  have  been  descrilied  by  various  ob- 
servers. Filehne  "*  found  that  section  of  the  anterior  fourth  of  the  gray 
matter  of  the  restiform  bodies  was  followed  by  exophthalinns.  In 
some  experiments  both  enlargement  of  the  thyroid  gland  /uid  exoph- 
thalmos occurred,  and  in  one  tu^hycardia  was  also  produceil.  Dar- 
dufi  "*  after  section  of  both  tubera  acustica  oliBeneil  tachycardia 
together  with  widening  of  the  palpe!)ral  fissure  and  slight  exophthal- 
mos. Bienfait"  made  bihiteral  transverse  sections  through  the 
gray  matter  of  both  restiform  l>odies  in  rabbits.  This  was  followed 
by  markeil  altoration  in  the  cardiac  rh\  thm  and  a  fine  regular  tremor. 
Exophthalmos  was  present  in  nither  more  than  one-ttiird  of  the  ani- 
mals, and  in  one-fourth  of  tliem  distinct  hy|>ert»mia  of  the  thyroid 
gland  developed.  Interesting  and  im|Ktrtiint  as  these  experiments 
are,  they  do  not  appear  to  prove  that  an  organic  lesion  of  the  medulla 
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is  necessary  U)  prodnce  exophtLalmic  goitre,  nny  more  than  the  pro- 
ductiou  of  exx>erim6iital  glycosuria  in  a  rabbit  by  puiJcturB  of  tiw 
medulla  oblongata  proves  that  diabetes  is  due  to  diseaBe  of  the 
VOU8  Hvsteiu.  They  do  show,  however,  tliat  souie  v(  the  synj] 
of  esoxihtbnluiie  goitre  may  occur  as  a  result  of  iuierfereucu  with  tht 
normal   actiou  of   the  nerve  centres  in  the  uiodulhi.     Mi  * 

uieutiona  an  iutertHting  case  iu  which  exophthalmic  goitr*.-  ^"d 

a  few  days  after  the  onset  of  a  bulbar  hemorrhage  and  improvn]  am 
absorption  of  the  blo(jd  dot  took  place.  It  muHt,  however,  l>e  r>!ioein* 
bered  that  in  the  great  majority  of  cji^s  no  lesiun  bas  lie«ii  fiMiad 
which  could  be  at  all  comiuired  to  that  made  in  the  experiments  or 
to  a  bulbar  hemorrhage  sufficiently  large  to  produce  hemiple^^  as 
in  Mannheim's  case.  The  stronge.st  argument  against  th»?  theory  (4 
an  organic  leeion  is  the  result  of  post-mortem  examiuatioD,  which,  u 
we  have  already  Heeu  in  many  cases,  revealH  no  morbid  change  in  the 
medulla,  and  in  those  iu  which  changes  have  been  described  the  bitter 
have  varied  so  much  in  their  nature  that  they  are  more  likely  to  he 
secondary  than  primary  in  origin.  For  the  view  advanced  by  H«V> 
White  that  the  structural  alteration  iu  the  metluUa  may  bn  too  fine  to 
be  detected  by  our  methods  of  examination  there  is  as  yet  nosafficieat 
basis. 

Thyroid  Ghnd, 

During  the  last  ten  years  our  knowledge  of  the  thyroid  gland  haa 
been  considerably  increased,  and  mucli  more  attention  haa  be^i  {Nud 
to  its  condition  iu  exophthalmic  goitre  and  to  the  geuer&l  efifeda 
which  may  ix^ur  as  a  directresult  of  thyroid  disease.     "Whi'  1- 

ering  the  pathology  of  myxtudema  we  revieweil  the  facta  u  I  o 

led  to  the  conclusion  that  tlio  thyroid  gland  is  au  important  socn^torr 
glaud»  the  secretion  from  which  ultimately  enters  tlie  bio.  *  * 
of  the  lymphatics.  This  secretion  is  necessary  for  the  aiii 
of  he.alth,  and  the  important  part  which  it  inlays  in  the  normal  metab- 
olism of  all  parts  of  the  Imdy,  and  eHpecially  of  the  nervous  a^'Btem, 
is  shown  i»y  the  disastrous  results  which  occur  when  it  is  lost,  and 
which  are  so  clearly  seen  in  myxceihuna,  cretinism,  and  cttcbexia 
thyreopriva.  We  have  seen  that  tlie  Htrm^tural  changes  which  ha^ 
been  described  by  Greenfield '"  and  others  in  the  thynnd  gUiMl 
exophthalmic  goitre  clearly  show  that  there  is  a  great  increase  in  the 
amount  of  actively  secreting  gland  tissue.  The  microscopical  ap|aear» 
ances  indicate  that  not  only  is  the  secretory  iu*tivity  much  gicater 
than  usual,  but  also  that  the  rate  of  tibsorption  is  probably  mtscb 
increased.  The  condition  of  the  gland  may  lie  fairly  oompnral  Id 
that  of  the  mammary  gland  during  lactation,  and  we  may  reaaooaMj 
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conclude  that  a  far  larger  (luantity  of  thyroid  secretion  is  poured 
into  the  ciroulatiou  than  in  health.  Whether  the  secretion  formed 
under  these  circumstauces  is  of  the  saui^  composition  an  it  is  in 
health  or  not  we  do  not  know.  It  is  t|ait<«  puHsible  and  iudeed  prob- 
able that  the  secretion  is  not  only  increased  in  quantity  but  also 
Altei*ed  in  character.  Furth*^r  iuvej^ti^^ation,  howi»ver,  into  the  nature 
of  Dornml  thyroid  socretion  is  requii-ed  befort*  this  jioint  can  l>e  deter- 
uiined.  When  we  consider  that  fibrosis  and  atrophy  with  loss  of 
function  (»f  the  thyroid  gland  lead  to  such  M-idesprejul  clmu^jes  as  wo 
sc^e  in  the  different  varieties  of  niyxuHleuia,  ne  may  natunilly  expect 
tliat  hypertrophy  and  increase  of  activity  iu  the  same  gland  will  also 
produce  imx>ortjint  effects  of  a  different  and  iu  tlie  main  opi>o8ite 
character.  In  fact^  it  seems  very  prolmblo  that  the  abnormal  condi- 
tion  of  the  thyroid  gland  is  as  imiiortiiut  a  factor  iu  exophthalmic 
goitre  as  it  is  iu  uiyxiDdcnia.  Mobius  '"  was  the  first  i-o  suggest  aud 
ably  supp<irt  this  theory  of  the  pathology  of  exophtlialmic  goitre 
w^hich  with  modifications  has  received  8upi>ort  from  Wette,'"  Miil- 
ler,"'Bramwell/" Maude,'"  Greenfield.'^' and  Marie.  Briefly  stated, 
then,  we  maintain  that  iu  exophthalmic  goitre  there  is  an  excessive 
formation  and  absorption  of  thyroid  secretion  which  may  or  may  not 
be  abnormal  in  character,  and  that  the  symptoms  of  the  disease  are 
due  to  the  presence  of  this  excess  of  secretion  in  the  bloo<l  and  to  its 
action  on  the  tissues,  especially  ui>on  the  nerve  centres  in  the  medulla 
oblongata  and  elsewhere. 

We  hojx*  to  show  that  this  theory  is  capable  of  explaining  the 
great  majority  of  the  sym]itoms  of  exophthalmic  goitre.  Some  main- 
tain tliat  althonglk  many  of  the  symptoms  nmy  l>e  due  to  the  thyroid 
gland,  there  are  othi^rs,  nucIi  as  the  exophtlmlmoK,  which  re(|uiresome 
further  explanation.  On  this  point  we  can  as  yet  come  to  no  final 
conclusion.  Wheu  we  contrast  aud  compare  the  dinicnl  sym]>tonis 
of  myxtvdema  ami  exophthalmic  gditre  wp  find  that  in  em*h  disease 
the  same  organs  are  liable  to  be  affe(^ted,  but  iu  opposite  ways.  Both 
diseases  are  more  frequent  iu  the  female  than  iu  tlie  male  sex.  The 
same  organs— viz.,  the  thyroid  gland,  the  nenous  system,  the  hejirt, 
ftu<l  the  skin— are  pnncipally  affected  in  each.  In  fact,  knowing  that 
myxii-dema  is  due  to  diniiuishe<l  activity  of  the  thyroid  gland^  we 
find  iu  exophtlialmic  goitre  just  the  symptoms  which  we  might 
expect  to  be  produceil  by  excessive  actinty  of  the  gland,  for  the  on© 
disease  presents  a  remarkable  contrast  to  thi*  other.  In  myx<p<lema 
there  is  fibrosis  witli  atrophy  of  the  thyroid  gland;  in  exophthalmic 
goitre  increase  iu  size  aud  hy|M*rtri)phy  of  the  gland.  In  the  for* 
mer  there  in  stolidity,  lack  of  interest,  and  bodily  inacti\'ity ;  iu  the 
latter,  excibibility,  over-auxiety,  and   n^-stlessoess.      In  royxoedenuk 
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tlie  actiou  of  tbe  heurt  in  weak  aud  slow;  in  exophthaliuic  goitre  iba 
coutractions  of  tbe  heart  are  stroug  aud  very  fretjueut.  Tlie  Am  in 
mricedeua  is  pale,  tliickened,  aud  rough,  it  feela  cold  and  dry^  per- 
spiratiou  is  abseut,  and  the  electrical  re.siAtance  is  increased ;  frhdnsas 
in  esophthalujic  goitre  tbe  skin  is  often  fluHhed,  thin,  aod  nmooLb,  il 
feels  warm  and  moist,  [>erspiration  is  excesisive,  and  tbe  e]«>ctn<'a] 
resistauee  is  dimiuisbed.  In  myxcudema  the  terajierature  is  aubuor- 
uial;  in  exoi)btbahnic  goitre  it  is  freqnently  al)ove  tbe  noriual  level. 

Other  significant  facts  which  lend  support  to  tbe  tliyroid  urigiD 
of  tbe  disease  are  the  beneficial  results  which  have  foUoweil  riifxlical 
aud  snrgical  iQetbods  of  treatment  which  tend  t<>  diminish  tbe 
size  or  to  lessen  the  excessive  fniu'frioual  activity  of  the  thyroid 
gland.  Belladonna  is  of  grentservioe  in  the  treatment  of  the  disease, 
probably  betranse  it  diminishes  thyroid  secretion.  Belbuionoa 
checks  secretion  in  other  secretory  glands,  and  tliere  appears  to  be 
no  reason  why  it  should  not  do  tbe  same  in  the  tliyniid  f^laud,  Um 
activity  of  which,  as  has  l»een  shown  by  ^Yyss,  can  \ye  considerably 
increased  by  ]ah)C4irpine.  The  inunction  of  the  red  iodide  ol 
mercury  ointment  over  the  enlargetl  gland  rwluces  tbe  sixe  of  it  in 
many  cases  and  causes  marked  diminution  of  the  h\  iuj)toms.  Oper- 
ative treatment,  such  as  ligature  of  some  of  the  thyroid  arteries  or 
excision  of  part  of  the  enlarged  gland,  hfis  in  some  cases  been  fol- 
lowed l\v  cure  of  the  disease,  aud  in  others  by  great  improvement  in 
the  symptoms.  Tbe  results  of  this  method  of  treatment  will  be  con- 
sidered more  fully  in  dealing  with  the  treatment  of  tbe  disease. 

Valuable  evidence  is  given  by  the  effects  which  are  pro<luced  in 
man  by  excessive  doses  of  tliyroid  extract,  for  it  has  been  ri'iiejitodly 
observed  that  they  are  identical  with  some  of  the  chief  Bymptoms  of 
exoplitbalniic  goitre.  Patients  who  have  bafl  myxuslema  apfwvir  to 
be  specially  susceptible  to  the  action  of  large  doses  of  thyroid 
extract,  so  that  a  condition  of  thyroidism  may  V>e  produ(7e<l,  anther, 
as  the  writer '"  has  found,  by  prolonged  administration  of  doses  only 
slightly  in  excess  of  what  is  suitable  for  the  patient  or,  more  rapidly, 
by  giving  unusually  large  doses.  Tbe  most  frequent  symptom  pro- 
duced by  large  doses  of  thyroid  extract  is  iucreasetl  force  and  fre- 
quency of  tbe  heart's  action.  The  patient  complains  of  palpitation* 
and  the  heart  beata  strongly  at  the  rate  of  100  to  120  or  130  Itedits  a 
minute.  A  fine  tremor,  just  like  that  of  exophthalmic  goitre,  may  also 
occur.  The  skin  is  flushed  and  moist,  and  if  the  administration  of 
the  extract  is  prolonged  emaciation  may  follow.  In  Addition  to 
these  the  usual  results  of  the  administration  of  excesa  of  thyroid 
extract,  eleviitiou  of  temperature,  sleeplessness,  restlessntsss,  poly- 
nriAi    albuminuria,  incomplete  paraplegia,  sensations  of  beat,  and 
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diarrhoea,  all  of  which  occur  in  exophthalmic  goitre,  have  beeu 
obsen-ed  by  Murie.'"  Beciere'"  has  seen  exophthaliuos,  increased 
rate  of  respiration,  and  transient  tremor  of  the  arms  develop,  in  addi- 
tion to  the  other  symx)toms  already  mentioned,  in  a  woman  who  had 
suflfered  from  myxonlema  and  who  by  mistake  had  taken  ninety-two 
grams  of  thyroid  gland  in  eleven  days.  Thus  with  the  exception 
of  v.  Graefe's  symptom  and  Stellwag's  sign  all  the  common  and  many 
of  the  less  frecjuent  symptoms  of  exophthalmic  goitre  have  occurred 
as  a  result  of  the  administration  of  excessive  doses  of  thyroid  secre- 
tion. Some  of  these  symptoms  have  been  produced  in  healthy  indi- 
viduals, for  G.  F.  Johnston '"  found  that  after  taking  from  four  to  nine 
thyroid  tablets  each  day  there  was  acceleration  of  the  pulse  from  70 
to  120,  accompanied  by  palpitation,  flushing,  tremors,  sensations  of 
heat,  and  perspiration. 

The  effects  produced  by  the  treatment  of  exophthalmic  goitre  by 
thyroid  extract  have  varied  in  different  cumcm  and  no  very  definite 
conclusions  can  be  drawn  from  them.  One  interesting  ciise  has  been 
recorded  by  A.  CK  Auld  '"  in  which  as  a  result  of  this  treatment  the 
exophthalmos  was  increased,  and  the  pulse  was  accelerated  from  09  to 
lt38.  A  rise  of  temperature  took  place  and  was  followed  by  diarrhoea, 
sickness,  i>ei'spiration,  and  emaciation.  Similar  results  have  also 
been  recorded  by  Kocher.'"  Another  important  fact  which  has  been 
repeatedly  obsenod  is  that  recovery  from  exophthalmic  goitre  may 
subse<iuently  be  f(»llo\ved  by  the  onset  of  myxoedema.  Such  cases 
have  been  recorded  by  Gowers,'"  Corkhill,'"  Ord,'"  Bowles,*"  and 
Gowan."*  Onl  has  seen  myxoedema  develop  when  the  enlarged  thy- 
roid gland  has  beeu  too  rapidly  reduced  in  size  by  treatment.  The 
explanation  of  this  setjuence  ap|)earH  to  l)e  that  a  chronic  interstitial 
thyroiditis  is  set  up,  which  first  of  all  cures  the  exophthalmic  goitre 
by  diminishing  the  size  and  functional  activity  of  the  thyroid  gland, 
and  then  by  further  progress  leads  to  an  atrophy  and  loss  of  function 
of  the  gland,  which  is  followed  by  myx<edenm.  To  put  it  briefly  the 
evidence  afforded  by  (1)  the  microscopical  ai>i»oarances  of  the  thyroid 
gland.  (2)  the  contrast  between  exophthalmic  goitre  and  myxcedema, 
(B)  the  l>eneficial  effects  of  medical  and  surgical  treatment  of  the  en- 
larged thyroid  gland,  (4)  the  various  effects  which  are  produced  by 
the  administration  of  thyroid  extract  in  health,  in  myxoedema,  and 
in  exophthalmic  goitre,  and  (5)  the  occurrence  of  rayxunlema  after  re- 
covery from  exophthalmic  goitre,  indicat<*s  that  many  if  not  all  the 
symptoms  of  the  disease  may  l>o  due  to  excessive  or  i»erverte<l  activ- 
ity of  the  thyroid  ghind. 

In  op])OHition  to  this  view  it  has  been  urgeil  that  myxoedema  and 
exophthalmic  goitre  may  occur  simultiiueously  in  the  same  indirid- 
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nal.  Tliifl  I  have  never  seen,  nor  iio  I  kuow  of  an^  vase  in  which 
this  combination  hjis  boon  observed  in  this  coantry.  Of  thf  b»*'  ow*« 
which  have  been  published  by  Sollier  "*  one  cannot  be  regarded  m  a 
casH  of  myxaedeina,  as  the  pationt  whs  to  my  knowleilge  RnhMeciuftDtlj 
treated  by  thyroid  extract  with  little  or  no  diminution  of  theswell- 
iutj  which  had  been  considered  as  myxcDdomatous.  Another  objec- 
tion is  tliat  the  symptoms  of  esophthabnic  goitre  may  occur  wilLuut 
appreciable  enlargement  of  the  thyroid  gland.  In  answer  to  thu  ii 
may  be  mentioned  that  such  cases  are  not  common,  and  that  the  more 
closely  cases  are  observed  the  more  frequently  is  enlargement  of  the 
gland  detected  at  one  time  or  another.  Considerable  enlarK'>ment  has . 
been  found  after  death  when  little  or  none  could  l)e  obsen*ed  dnrii 
life,  so  that  not  only  may  there  be  enlargement  which  is  not  detectiidi 
during  life  but  it  is  quite  possible  for  hypersecretion  and  rajnd 
absorption  to  take  place  without  marked  enlargement.  In  Ciincluaiou, 
it  must  be  mentioned  that,  as  Greenfield'"  lias  pointed  nut,  the 
changes  which  have  Ijeen  described  in  the  medulla  oblongata  reapi 
ble  those  which  are  found  in  rabies  and  tetanus,  and  so,  like  theu, 
may  l>e  entirely  secondary  in  origin. 

As  yet  we  know  as  little  of  the  exciting  oAUse  of  the  change  in  tl 
thyroid  gland  in  exophthalmic  goitre  as  we  do  in  myxcedema. 


Diagnosis. 

In  well-marked  cases  of  exophthalmic  goitre  in  which  the  thrm 
chief  symptoms,  enlargement  of  the  thyroid  ghiud.  rapid  pulse,  and 
exophthalmos  are  all  present,  the  diagnosis  presents  no  difficulty, 
as  the  appearance  of  the  patient  at  once  suggests  the  nature  of  the 
disease.     At  the  commencement  of  the  illness,  especially  when  the 
onset  of  the  disease  is  grmlual,  there  may  for  a  time  l»e  difficulty  in 
arriving  at  a  correct  conclusion  as  to  the  nature  of  the  oAse.     As  tht* 
symptoms  become  more  develojied  their  true  nature  soon  become* 
evident.     In  ill-defined  or  **fniste*'  cases,  as  they  liave  been  temied, 
there  may  be  a  rapid  pulse  but  no  exophthalmos,  and  no  <^nlarg»- 
meut  of  the  thyroid  gland  which  can  be  detected  by  palpation  nt  Ihi^ 
time  when  the  patient  is  seen.     In  some  of  these  ca^es  it  is  difficult 
to  arrive  at  a  correct  diagnosis,  especially  after  a  single  examination. 
If  the  patient  is  under  observation  for  a  time,  other  symptoms,  sach 
as  slight  temporary  enlargement  of  the  thyroid  gland  or  tremor,  may 
be  olmerved  at  one  time  or  another  and  indicate  that  the  rapid  action 
of  the  henrt  is  due  to  exophthjilmic  goitre.     It  is  generally  af^roed 
that  no  case  without  acceleration  t»f  tht^  pulse  can  l»e  considered  as 
exophthalmic  goitre.     There  is  generally  little  difficulty  in  distin- 
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guishiug  the  eulargenient  of  the  thyroid  gland  in  exophthalmic  goitre 
from  an  ordinary  ^c^itre.  In  goitre  the  tliyroid  ^bind  is  n8ually 
larger  and  firmer  in  consistence  than  in  exophthahuio  goitre.  Pul- 
gfttiou  and  thrill  are  generally  absent.  We  have  seen  that  exoph- 
thalmic >4oitre  is  usually  accompanied  by  various  genera!  symptoms. 
Inordinary  goitre  these  are  absent.  It  is  important  to  remember, 
however,  that  serinuH  symptoms  may  be  i)roduced  by  the  mechanical 
pressure  of  a  large  goitre  ujwu  the  surrounding  parts.  Such  symp- 
toms are,  however,  readily  distinguishable  from  those  which  occur 
in  exophthalmic  goitre.  Broadly  speaking,  the  symptoms  of  exoph- 
thjvlmic  goitre  are  toxic  in  origin,  while  those  of  ordinary  goitre  are 
due  to  local  mechanical  pressure.  In  some  cases  the  symptoms  of 
exophthalmic  goitre  may  appear  in  a  patient  who  has  for  long  had  an 
ordinary  goitre.  In  snch  a  case  the  history  of  simple  enlargement 
of  the  thyroid  glauil,  without  symptoms,  preceding  the  onset  of  the 
rapid  pulse  and  other  signs  of  exophthalmic  goiti'e,  will  enable  a  cor- 
rect di/ignosis  to  be  made.  The  rapid  pulse  of  exophthalmic  goitre 
differs  from  that  of  functional  palpitation  by  its  iwrsistence.  In 
palpitation  the  ionise  rate  sinks  to  normal  between  the  attacks,  but 
in  exophthalmic  goitre  the  heart  at  all  times  beats  more  rapidly  than 
in  health.  The  rapid  pulse  of  organic  heart  disease  is  distinguished 
by  the  presence  of  the  physical  signs  of  the  disease.  Wlien  organic 
heart  dise^ise  occurs  in  exo[>hthalmic  goitre  the  presence  of  the  latter 
must  bo  determined  by  the  other  sym]>toms  which  are  present. 


Prognosis. 

The  prognosis  in  an  early  cjise  of  exophthalmic  goitre  is  by  no 
means  easy.  In  young  patients  the  prognosis  is  more  favonible  than 
in  those  who  have  reached  middle  age,  and  it  is  more  favoraV>le  in 
women  than  in  men.  Social  position  must  also  be  taken  into  account, 
OS  those  who  are  able  to  alTord  rest  and  quiet  with  proper  attention 
are  more  likely  to  do  well  than  those  in  poor  circumstances.  Beyond 
these  factors  the  prognosis  has  to  be  founded  upon  the  severity'  of 
the  symptoms,  the  motle  of  onset,  and  the  duration.  Kapid  onset 
of  severe  symptoms  is  of  serious  import,  though,  as  we  have  seen, 
rapid  onset  may  be  followed  by  rapid  recovery.  The  appearance  of 
signs  of  cardiac  failure,  such  as  dyspncca  and  anlema,  indicate*  that 
there  is  danger.  Vomiting,  diarrhoea,  rajiid  emaciation,  and  loss 
of  strength  warrant  a  grave  prognosis.  In  an  ordinary  CASO  with  no 
very  sevorp  syinptoras  a  fairly  goml  prognowis  may  be  given,  though 
it  is  vt^ry  difficult  to  tell  how  long  the  disease  will  continue  and 
whether  complete  or  only  partial  recovery  may  he  expected.  If 
Vol..  IV— 51 
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treatment  in  soou  followed  by  improTement  the  prognofiis  is  better 
than  when  the  symptoins  remain  stationarv. 

Treatment. 

Many  different  lines  of  treatment  have  been  adopted  for  exophthal- 
mic goitre  according  to  the  current  views  of  the  time  a»  to  the  nature 
of  the  disease.  Thus  in  addition  to  variations  in  general  treatment 
8|)ecial  attention  has  1)een  directed  at  one  time  to  the  heart,  iit  another 
to  the  nervous  system,  and  hitely  to  the  thyroid  ghind.  It  will  l>e 
moat  convenient  to  consider  separately  genend  hygienic  treatment, 
medicinal  treatment,  treatment  by  electricity,  and  surgical  treatment 


Gexeku.  Hyoienic  Treatment. 

We  hare  seen  how  susceptible  patients  are  to  the  efTecta  of  men- 
tal excitement  and  bodily  exertion  under  the  iufluenoe  of  which  the 
general  nervousness  is  increased  and  the  pulse  is  accelerated.  It  i» 
tliereforo  important  that  all  sources  of  such  excitement  and  «'xeriioa 
should  he  removed,  and  that  the  patient  should  lead  as  quiet  ami  aa 
easy  a  life  as  possible.  If  such  conditions  cannot  be  fultillo<]  at  home^ 
a  visit  to  the  country  for  several  woeks  or  mouths  Is  most  beneficial. 
High  altitudes  as  a  rule  are  not  suit'ible,  but  many  casew  ilo  very  well 
at  the  seaside  if  the  air  is  not  too  bracing.  No  sjiecial  health  resort 
need  bo  selected,  nor  is  it  advisable  to  send  a  j>atieut  to  a  n*gular 
watering-place,  where  large  ntimbers  of  T»eople  aro  gathered  togethar, 
for  it  is  only  in  isolated  cases  that  good  ri'sults  have  been  obbiiuetl  by 
taking  a  course  of  medicinal  water.  If  the  patient  is  a  good  sailor, 
a  aea  voyage  undertaken  under  favorable  conditions  may  do  nincli 
good.  A  considendile  jwrtion  of  tlie  day  may  bo  sfH^nt  out  of  doora, 
but  only  gentle  exercise  should  be  taken  and  several  hoars  of  each 
day  may  with  advantjige  l>o  s]K>ut  lying  down.  In  severe  raaefl  ooxa* 
plete  rest  in  bed  for  a  time  is  necessary,  and  tliis  alone  may  radam 
tlie  fre<iuency  of  the  pulse  by  thirty  or  forty  iM^aLs  a  uuunte.  The 
diet  must  be  light  and  digestible,  and  milk  should  form  on  impoitaxit 
pait  of  the  daily  food.  Alcoholic  stimulants  are  bi^t  avoidfxl  nnlc)«i 
specially  indicated  by  cardiac  weakness.  Tea,  coffee,  and  tohncro 
must  be  ustxl  in  groat  n)o<lf>rati(Ui  if  at  all.  Haths  have  lHw>n  fonod 
to  1^  of  service  by  sonic,  Jind  in  cases  where  nervoasnena  is  eLXC<*KBive 
warm  baths  or  shower  baths  at  KM*'  F,  may  l>e  employed,  tho  effiH^ 
being  carefully  watched.  Massage  in  mocleration  is  naeful  in  caaea 
where  absolnte  rest  in  bed  is  necessary,  but  it  is  not  r»Kinired  if  K^utltt 
exercise  can  l>e  bvken.     Gymnastic  exercises  have  been  reoommeiided 


EXOPHTHAUJiC  OOmiE. 


803 


bnt  do  not  apftear  to  l>e  Buitable,  tLongb  the  pussivo  meohanicjil  ex- 
erciaes  as  eic  ployed  by  Brysou  La\e  yieldetl  good  reatilte. 
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MeDICIN.U.    TitEATMEKT. 

Medicinid  treatiueut  may  liave  im  its  object  either  the  cure  or 
iinproveiueut  of  the  disease  as  a  whole  or  tlie  relief  of  8|>ecinl  symiH 
toius.  Id  the  first  place  treatment  must  be  directed  toward  improv- 
ing the  condition  of  the  thyroid  ^land.  Wo  must,  if  |x»88ible,  rfnluoo 
the  sixe  of  the  ^laiul,  diunuish  its  functional  over-activity,  and  cftuu- 
teraet  tlie  toxic  effect  of  the  excessive  or  abnormal  secretion  upon  the 
nen'e  centres.  The  most  efficient  means  of  reducing  the  size  of  the 
glaud  is  iunmtiou  by  the  rod  ioilide  of  mercury  ointment.  This  treat- 
ment has  for  long  been  employed  by  my  father.  Dr.  William  Murray, 
with  very  good  results.  A  small  piece  of  this  oiutmeut  alfout  tliesize 
of  a  pea  sliould  l>e  well  ndibed  into  the  skin  over  the  enlargetl  thyroid 
gland  each  iitght  till  thu  skin  becomes  too  teutler  for  the  patient  to  l>ear 
the  further  application  of  the  ointment.  After  an  inten'al  of  a  few  days 
or  a  week  the  treatment  may  be  resnmed  and  continued  in  this  miuiner 
at  intervals  for  several  weeks  or  mouths  at  a  stretch.  Exposure  of 
the  skin  to  the  direct  rays  of  the  sun  has  been  found  to  increase  the 
efficiency  of  this  treatment  in  the  caso  of  ]mreuchyinatous  goitre,  so 
that  w  hen  i^'acticable  it  is  l>etter  to  apply  the  ointment  in  the  morn- 
ing ami  expose  the  skin  to  the  sun's  rays.  In  Jiny  Cfise  tlie  skin  of 
the  front  of  the  neck  wlumld  l)e  left  expose<I  to  the  light  as  much  as 
ix>asible,  as  advised  liy  Turner.'"  In  this  way  a  marked  reduction  in 
the  size  of  the  gland  is  brought  about  in  many  cases,  with  a  corre- 
B(H>uding  improvement  in  tlie  other  symptoms.  As  an  alternative, 
the  skiu  over  the  gland  may  be  painted  witli  tincture  of  iixlioe,  or  an 
ointment  cunsistiug  of  half  a  drachm  of  extract  of  belladonna  and  one 
<muce  of  iodine  ointment  may  t>e  applied  on  lint  to  the  skin  over  the 
gland  ejU'h  night.  Of  the  many  drugs  which  have  lieen  employetl  iu 
the  treatment  < if  this  disease  Itellailomia  has  provevl  t/)  be  the  most 
useful,  presumably  by  diminishing  the  over-activity  of  the  thyroid 
gland.  Either  the  tincture  or  the  extract  of  l»elladonna  may  l»e  usr<i, 
tliough  the  former  is  genendly  iireforro*!.  Ttu  minims  of  the  tinc- 
ture of  iM^llailonna  may  be  given  three  timi^s  a  day,  aud  tliedcuM'  grad- 
ually increased  tuitil  the  physiological  efTecta  are  produce<l  ami  dila- 
tation of  tlie  pupil  and  dryness  of  the  moiitji  and  throiit  indicate  that 
sufficieiitly  large  iloses  are  lieing  given  to  apjireiiably  diminish  st  rre- 
tion.  As  much  as  fifteen  or  twenty  minims  ^ivm  tliree  times  a  day 
may  be  necessary  l<»  pr»"KlncM  the  desired  efTert.  Atropine  may  he 
given  instead  iu  doses  of  gjlu  grain  iu  a  pill.     Potassium  bromide  ia 
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also  of  great  service,  especially  in  loBseniug  the  general  nenroQRi 
iind  the  excitability  of  the  nerve  centres.  As  it  acta  in  a  difTereol 
manner  to  belhulouna,  it  nmy  with  advantage  b«*  combined  with  iJ  in 
ten  or  fifteen  grain  dose.s  three  times  a  day.  A  larger  dose  at  night 
is  useful  if  tliere  is  insomnia.  Sodium  phosphate^  in  daily  do8e«i  iif 
from  half  a  drachm  to  two  drachms  and  a  half  in  wat^f^r,  hftn  l»wm 
recently  recommeuded  by  Trachewsky,  and  Kocher  '"  fti>eaks  highly  of 
the  good  results  he  has  obtained  by  its  use.  Arsenic  and  strychnine 
aro  both  very  useful  in  some  cases  and  especially  wheu  given  in  com- 
bination. Ergot  haw  often  proved  to  be  beneficial.  Digitalis  ami 
atrophanthuft  have  little  effect  in  slowing  the  pulse,  but  are  of  service 
if  the  heart  Hhows  signs  of  failure.  Iron  and  (piinine  imjirovt?  tho 
condition  of  the  patient  by  acting  as  general  tonics,  the  former  being 
specially  indicated  if  there  is  amemia.  The  ammoniated  tinottire  of 
valerian  was  found  to  be  of  service  in  some  cjises  ]>y  tlio  late  Sir 
George  Paget  when  other  drugs  ha<l  failed.  Tincture  of  io<line  or 
the  iodides  have  proved  Ijeneficial  in  some  cases,  bnt  harmful  ia 
othei'S,  as  the  palpitation,  lu^adache,  and  feeling  of  heat  have  iKvn 
increased  by  their  use.  Thyroid  extract  has  occasionally  l>e^n  tuned 
to  advantage.  As.  however,  it  has  seriously  aggravated  the  8ym|v- 
toms  in  some  cases,  as  might  be  expected,  it  must  Im?  use^l  with  cau- 
tion. The  thymus  gland  has  been  used  in  one  case  of  twenty  ye«rs' 
duration  in  a  man  by  Owen,'"  and  in  another  in  a  woman  by 
^fikulicz,*"  with  remarkably  gowl  results.  In  the  former  cas<i  one 
lobe  of  the  cervical  portion  of  the  thymus  taken  three  or  four  timena 
week  was  found  to  be  a  useful  dose,  in  the  latter  ten  Rrams  of 
finely  mixed  sheep's  thymus  were  given  thi'co  timoj?  a  we^^k  and  the 
dose  gradually  increased  up  to  twenty-five  grams.  Other  ilnif^ 
which  have  been  employed  in  the  treatment  of  cxophtlmlmic  goitre 
are  sodium  salicylate,  aconite,  and  verntmm  viride.  Any  naaal. 
uterine,  or  other  local  disease  which  may  act  as  a  sourc«  of  irritation 
must  be  treated  by  appropriate  reme<lies.  Infiamrnation  of  the  eye- 
Iwill  re^juires  prompt  attention.     If  the  palpitation  is  X*  ..1  dis- 

tressing to  the  patient  it  may  be  controlled  by  the  apjn  m  of  an 

ice-bag  to  the  precordial  region.  Hip  baths  and  the  application  of 
mustard  to  the  feet  are  useful,  or  a  bf^Uadonna  plaster  may  lie  Wfirti 
over  the  cardiac  region.  Marked  anaaiiia  may  Iw  traated  by  arsenic 
or  iron,  but  they  often  fail  to  give  relief.  Failure  of  the  heart  mnsi 
be  met  by  the  exhibition  of  digitalis,  stniphanthus,  or  st  •  '  '<  >»>, 
and  diffusible  stimulants.      Severe  dyspmea   ha.s  been   r»  l^y 

Tenese<'tiou  or  the  application  of  leeches,  but  if  due  to  pretwurc*  of 
the  enlarged  thyroid  gland  an  operation  may  be  ueoeiSAnry  to  re- 
lieve it. 
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ElECTIUCAL  TltEATMENT. 

Oalvanisni  has  long  been  used  Id  the  treatmeut  of  exopbtLalniic 
>^oitre.  The  lH*Bt  lupthrxl  of  apiiHcation  is  that  rfvommended  bj 
Cardew.""  TLe  auude  with  a  diametei*  of  three  inchen  is  well  luois- 
tened  with  a  warm  solution  of  salt  in  water  and  jilaced  on  the  Imok 
of  the  neck  over  the  seventh  cervical  vertebra.  The  cathtxle.  which 
Hhonld  nienKure  one  inch  and  u  half  Lu  diameter,  iH  inovpd  np  and 
down  along  the  line  of  the  anterior  border  of  the  stemo-inastoid 
muscle,  tiret  on  one  side  of  the  neck  and  then  on  the  other.  A  cur- 
rent of  two  or  three  milliam]kires  should  be  employed  for  six  minutes 
at  a  time  thrice  daily. 

The  faratlic  current  has  been  used  sucoessfully  by  Vigouroux,'" 
who  recommended  that  the  interrupted  current  should  l^e  employed 
in  the  following  manner:  The  positive  electrode,  which  should  have  a 
diameter  of  al»out  Tour  inches,  is  tt>  be  well  moistened  and  applied  to 
the  nape  of  the  neck  all  the  time  the  current  is  j)assing.  The  nega- 
tive electrode,  shaped  like  an  olive  with  a  diameter  of  half  an  inch, 
must  be  pressed  firmly  into  the  neck  over  the  carotid  artery  at  the 
ant»'rior  lx>rder  of  the  stemo-mastoid  muscle,  on  a  level  with  the  angle 
of  the  jaw,  for  one  minute  and  a  half  on  each  side.  The  current 
should  be  strong  enough  and  cause  contraction  of  tlio  stemo-mastoid 
muscle.  The  orbicularis  xwilpebrarum  is  then  fai*adized  on  each  aide. 
The  small  electrotle  is  then  replaced  by  one  two  indies  in  diame- 
ter which  is  applied  over  the  enlarged  thyroid  gland.  This  same 
electrode  is  next  placed  over  the  heart  at  the  inner  end  of  the  third 
left  intercostal  space  an*l  the  current  is  reversed.  The  whole  sitting 
lasts  for  ten  or  t^velve  minutes  and  should  be  rei>eated  every  other 
day  for  from  six  to  twelve  months.  Few  have  obtained  such  good 
results  as  Vigouroux  himself,  and  some  have  failed  to  see  any  im- 
provement folli>w  the  electri*^  treatment.  The  good  results  which 
sometimes  follow  its  us<»  show  that  it  is  well  worth  trying,  though  the 
difficulty  of  carrying  out  the  treatment  thoroughly  for  snob  long 
periods  is  likely  to  prevent  its  adoption  in  many  oases. 


Surgical  Tkeatbient. 

Surgical  treatment  may  be  undertaken  in  exophthalmic  goitre  for 
several  diffej-ent  reasons.  An  operation  is  necessary  when  th«»  en- 
larged thyroid  gland  compresses  the  trachea  sufficiently  to  pro<luce 
dyspno-a  and  stridor,  which  other  measures  have  failed  to  relieve. 
If  these  symptoms  are  urgent,  part  of  thii  enlargfnl  gland  should  be 
removed.     In  one  smU  cum  Sir  Joseph  Lister  '*  removed  both  lobea 
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and  probably  left  the  istLinus  witL  i^cxM]  re8ult». 
isthmus  has  been  reconimemlptl  in  such  caseR,  but 
uut  often  feasible,  and  removal  of  one  lol>e  is  better. 

If  part  of  the  enlarged  thyroid  gland  is  cystic  the  cyst  shonld  be 
tapped,  or  tappeil  and  injected  with  solution  of  iMF-rcbloride  of  iron. 
If  the  cyst  fillH  again  it  should  be  incited  and  drained.  If  thia  does 
not  succeed,  it  should  be  enucleated.  The  imi>ortauce  of  tliUM  UvAt- 
ing  any  cyst  which  is  present  in  the  gland  is  shown  by  the  improve- 
ment in  the  general  symptoms  which  follows  in  many  iuistance«.  I 
Itave  seen  the  symptoms  of  exopltthalmic  goitre  almost  untirely  dis- 
appear after  incision  and  drainage  of  a  cyst  in  the  enlurgtxi  glund. 

Mobius  *"  mentions  one  case  published  by  Dubmeil  in  which  tba 
Bymptoms  gradually  disappeared  after  enucleation  of  the  cvfit,  and 
another  in  which  removal  of  a  cystic  adenoma  by  Hupprecht  waa 
followed  by  ei^ually  giwd  results. 

Surgical  treatment  may  be  undertaken  to  reduce  tho  size  of  Ike 
goitre  and  so  to  relieve  the  other  symptoms  which  are  due  to  thm 
hypertrophy  and  hypersecretion  of  the  gland.  Treatment  with  tlm 
object  in  view  may  lie  carried  out  in  various  ways.  The  injcoticm  of 
iotliue  has  been  employed  as  for  parenchymatous  goitre,  but  it  is  not 
free  from  danger.  Throe  operaticma  are  employetl  Uj  reduce  the  niztt 
of  the  gland:  1.  Ligature  of  some  of  the  thyroid  urteriea  ao  aa  tu 
ilimiuish  the  blood  sujjply  and  cause  atrophy  ;  2.  Removal  of  a  jiart 
of  tho  enlarged  gland;  3.  Exposure  of  the  enlarged  gland  to  the 
air  so  as  to  induce  atrophic  changes  in  its  sulmtance.  Surgical  trvat- 
ment  has  l>een  carried  out  with  suceess  in  n  considerable  nnmlwr 
of  cAse^.  As  such  treatment  is  not  free  from  danger  to  the  Hfo  of  tfa« 
patient,  and  is  still  on  trial,  very  careful  ju<lgment  must  l>o  exercised 
in  determining  whether  any  given  case  is  suitable  for  o{M*ralifiD  or 
not.  We  cannot  as  yet  estimate  the  true  value  of  the  operative  treat- 
ment of  exoplithaimic  goitre*  but  we  do  not  consider  that  its  utiUtjr 
is  aa  yet  sufliciently  i»roved  for  it  to  be  adopted  as  a  routine  method 
of  treatment.  We  shall,  however,  endeavor  to  indicate  the  cir(*um- 
Btancea  under  which  an  o{>eration  may  be  advised.  Ko  oponUiiin 
ha\'iiig  for  its  object  the  reduction  in  size  and  activity  of  tlie  thyroid 
gland  should  be  undertaken  until  the  local  and  general  zneanA  of 
medical  treatment  at  our  disposal  have  been  fully  tried  and  baw 
fjiiled  to  relieve  the  patient  sufficiently.  When  the  symptoms  are  not 
severe  and  do  not  tend  to  l}ecome  worse,  we  also  think  that  it  is  best 
to  continue  medical  treatment  and  not  to  advise  any  operation.  Id 
very  advanced  oases  in  which  there  is  cardiac  degeneration  atwl  mucb 
emaciation  there  is  a  very  considerable  risk  of  the  ojieraticia 
proving  fatal.     In  such  cases  the  actual  cause  of  death  is  by  i>o  lu 


« 


EXOPRTHALMJC  QOITRE. 


807 


evideDt,  but  fatal  syncope  hoH  occurred  bntb  during  theoperatiuu  und 
flhortly  after  it,  so  that  death  may  be  due  to  the  influeuce  of  shook 
upou  nu  eufeebled  uervous  system  nr  to  tlie  action  of  the  aua?sthctio 
upon  a  degenerated  heart.  In  one  of  my  cases  which  is  represented 
in  FiK-  49,  the  disease  had  been  fully  developed  for  about  a  year. 
There  was  considerable  enlargement  of  the  thyroid  gland,  exophtlxid- 
moa,  a  pulse  varying  from  124  to  140,  hypertrophy  of  the  heart, 
tremor,  sweating,  emaciation,  and  diari'Iicea.  Local  and  genenil 
medical  treatment  had  been  of  no  avail,  so  I  advised  an  o|>eratiou. 
F.  Page  removed  the  right  lobe  of  the  thyroid  gland,  which  was  rather 

-ger  than  the  left,  the  i)atieut  being  anfeethetized  by  ether.  The 
'ojjeratinu  was  rapidly  performed  and  no  excess  of  blooil  was  lost. 
The  patient  remained  C3'auoaed  after  the  operation  and  died  suddenly 
an  hour  later.  No  autopsy  was  allowed,  so  that  the  immediate  cause 
of  death  was  not  explained.  This  is  the  only  one  of  my  cases  in 
which  part  of  the  gland  has  been  removed.  The  most  suitable  cases 
for  operation  appear  to  be  those  in  which  the  symptoms  are  of  mod- 
erate or  great  severity  but  notof  very  long  duration,  and  in  which  the 
ly  mi)toms  liecame  worse  in  spite  of  all  medical  treatment.     Buschan  '*' 

msidei-H  that  cases  in  which  the  enlargement  of  the  thyroid  gland 
las  existed  for  some  time  previous  to  the  development  of  the  other 
symptoms  are  specially  suitable  for  operative  treatment.  It  is  also 
important  that  the  heart  and  nervous  system  should  show  no  signs 
of  degeneration.  Under  these  circumstiiuces  operative  treatment  may 
be  advised  as  offering  the  best  means  of  eifecting  a  cure  or  of  greatly 
diminishing  the  seventy  of  the  symptoms  and  of  improving  the  gen- 
eral c<mdition  of  the  patient.  Such  a  conclusion  seems  to  be  justi- 
fied by  tlie  good  results  which  have  been  obtained  in  a  majority  of 

le  casi^s  treated  by  operation.  From  the  reconls  which  are  at  pres- 
ent available^  it  is  difficult  to  decide  definitely  which  operation  is  the 
most  suitable. 

Partial  thyroidectomy,  as  recommended  by  Wette,"'  has  l)een 
carried  out  in  the  majority  of  cases,  and  is  beneficial  not  only  on 
account  of  the  immediate  removal  of  some  of  tlie  superabundant 
thyroid  tissue,  but  also  )>ecHUse  of  the  ]>artia1  atrophy  which  is 
nearly  always  induced  in  the  remaining  portion  of  the  thyroid  gland. 
It  api>ear8  also  that  improvement  takes  place  more  rapidly  after 
partial  thyroidectomy  than  after  ligature  of  the  thyroid  arteries. 
Kochei','"  who  is  a  strong  mlvocate  of  the  operative  treatment  of 
exophthalmic  goitre,  ligatea  the  tliree  largest  thyroid  arteries,  unless 
,0ome  special  condition  renders  this  difficult,  in  which  case  hereni<iv<'« 
one  lobe  of  the  gland.  He  roiiHiders  that  1  i^ialnrp  of  the  th  \Toid  arterif»s 
is  a  much  more  efficient  method  of  bringing  about  an  atroph\  of  the 
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iliyroid  i^laud  thau  partial  thyroidectomy,  and  thai  it  i»  the  riKht 
operation  to  perform  in  m(^t  cases.  It  is  not  iMMHible  tin  yoi  U> 
decide  between  the  respective  merits  of  these  two  operatiouH,  thouf^fa 
ligature  of  the  arteries  seems  to  be  the  less  serious  prinvt^diug  &im1 
the  more  suitable  if  the  euhirged  gland  is  very  vascular. 

Exothyreopexy  aa  practised  by  Poncet  consists  in  exposing  aim] 
iixiug  the  enlarged  thyroid  gland  in  the  wound  and  leaving  it  ioaliriak 
under  an  aseptic  dressing.  This  method  of  operating  is  apparently  no 
less  dangerous  thau  the  othei*s,  and  it  does  uots(5em  tu  bo  so  eficieiU. 
It  has,  however,  boon  carried  out  iu  only  a  few  cases.  In  a  suit^^osfal 
case  the  improvement  which  follows  the  oi>eration  is  gradual,  and 
in  some  cases  there  is  an  aggravation  of  the  symptoms  at  firtit,  far 
the  operation  has  been  followed  by  great  prostration,  rapid  pulse, 
dyspncua.  vomiting,  insomnia,  pneumonia,  pleurisy,  and  laritigeal 
paresis.  These  serious  symptoms  generally  pass  off  after  a  few  days 
when  real  imjirovement  may  Iwgin.  The  improvement  is  the  more 
likely  to  he  slow  if  the  symptoms  have  lasted  for  a  long  time.  In  a 
few  the  improvement  has  lieeu  rapid  and  the  exophthalmos  iuis  some- 
times disappeared  almost  directly  after  the  operation.  In  most  cases 
the  earliest  sign  of  improvement  is  a  diminution  of  the  palpitfition 
and  a  gradual  lessening  of  the  fretiuency  of  the  pulse.  Tlie  patient 
then  becomes  less  excitable  and  is  able  to  sleep  l^etter.  The  strength 
is  gradnally  regained.  The  tronwir,  fooling  of  li^at,  ami  pers]uratiou 
may  disappear  a  few  weeks  or  months  after  the  ojioratiou.  The 
exo]ihtiialiuoH  i.s  often  one  of  the  most  {Kfrsistcnt  symjitoms,  bnt  in 
some  cases  all  the  symptoms  disnppear  in  time,  though  monthn  or 
oven  years  may  ela]>se  before  the  full  beno.tit  of  the  o|>eratioa  is  feii. 
The  amount  of  success  which  has  followed  the  operative  treatment  of 
exoplithidniic  goitre  is  liest  illustrated  by  tlin  tabulated  cases  of 
various  authors.  Kocher  '*'  has  operated  on  'M  out  of  39  cases  which 
have  been  under  his  care.  Of  these  3  ditni,  1  from  the  operation 
itself  and  2  from  embolism.  In  all  the  otliers  imiirovement  or  cure 
took  place  afttn*  a  longer  or  shorter  pori<Kl.  Tn  IKK)  ]»artial  th^Toideo- 
tomies  for  goitre  Eocber  has  had  a  mortality  of  twelve  per  cent., 
no  that  it  would  appear  that  the  operation  is  less  dangerons  for 
exophthalmic  goitre  than  for  ordinary  goitre.  Mikulicz  has  also 
had  good  results,  and  finds  that  patients  wlio  have  \weu  operated 
upon  are  greatly  pleased  with  tlie  pi'ogress  they  afl<-rv*'anls  make. 
Htierliu  has  collected  the  reports  of  29  coses  in  which  an  o[fteriitioa 
had  been  performed,  and  in  22  recovery  bad  taken  place.  Putnam  **' 
has  tabulated  ol  cases,  in  4  «)f  whidi  death  oorumyl  as  a  result  of 
the  operation.  In  nearly  all  the  fathers  improvement,  and  in  many 
recovery,  took  place.     Buschau  '*'  has  collected  80  uases  of  exophtiuU* 
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mic  goitre  which  have  been  treated  by  operation ;  of  these  31  wero 
said  to  be  cured,  20  improved,  16  derive<i  no  benefit  from  the  oi)era- 
tion.  ()  died  from  the  operution;  in  the  other  7  the  result  was  not 
known.  When  we  consider  that  probably  nttiirly  M  these  oaMoa  had 
failed  to  derive  benefit  from  medical  treatment  before  the  operation 
was  performed,  the  reaulis  are  most  eufourn^;infj,  and  indicate*  that 
an  operatifin  offers  a  ^ood  prosj^ot  of  aiTordiiitt  relief  under  the  cir- 
cumstances which  we  have  already  brieily  outlined. 


GOITRE. 

(Guttur,  the  throat.) 

Sfpiomfviff.  — Bronchocele,  tbyreocele,  th ick-neck,  Derby ahire- 
neck.     French,  GiAlre;  Qermon,  Krojff,  Stnwm, 

Defixftion. 

Under  the  name  of  goitre  we  shall  include  all  enlargements  of  the 
thyroid  gland  which  are  not  due  tu  inflammation,  mulignuut  disease, 
exophthalmic  goitre,  or  the  presence  of  animal  or  vegetable  parasites. 

Etiology. 

Goitre  may  occur  either  sporadically  or  more  usually  in  an  en- 
demic form.  £j)idemics  of  goitre  have  occiisionally  been  observed,  as 
at  Serdobol  in  Finland,  in  which  Sievers  '"  records  that  a  teacher  and 
fifteen  children  were  suddenly  attacked.  Of  the  exciting  cause  of 
sporadic  goitre  we  have  no  definite  knowledge.  Endemic  goitre 
occurs  under  certiiu  local  conditions  to  which  it  nndonbtprlly  owes 
its  origin,  as  removal  from  the  goitrous  district  prevents  the  develop- 
ment of  the  disease.  These  special  conditions  we  shall  cx^nsider 
separately. 

Sex. — Women  are  more  liable  to  suffer  fn^m  goitre  than  men. 
The  exact  proportion  between  the  two  sexes  is  very  difficult  to  deter- 
mine, as  the  proportion  in  different  parts  of  England  has  l)een  found 
to  vary  from  seven  to  one  up  to  forty-four  to  one.  The  iliffer^-nce  in 
tlie  liability  of  the  two  sexes  in  this  country  is  said  to  be  due  to  the 
fact  that  women  drink  more  water  than  men.  In  India,  where  men 
and  women  both  drink  water,  the  two  sexes  are  equally  uffected. 

Herrdity. — In  some  families  goitre  is  certjiinly  hereditary,  in  otliers 
an  apparent  heredity  is  n^ally  due  to  different  members  of  the  family 
Iteing  subject  to  the  same  local  conditions. 

Age, — Congenital  goitre  occurs  sometimes,  but  it  is  rare.  The 
disease  does  not  often  develop  during  childluMHl,  but  generally  aft*'r 
the  age  of  jtubeiiy  ;  it  may  develop  in  persons  over  fifty  yciirs  of  age. 
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LocaliUj, — Goitre  occurs  in  almost  all  countries,  but  the  endemic 
form  is  confined  to  certain  districtfi,  many  of  which  resemble  ttftcb 
other  in  tlieir  natural  coufi^^airatit*!).  For  i\u^  most  part  ootloniio 
goitre  iti  foand  in  mountainous  dii^trictH,  iu  the  deep  valleva  at  thr*  foot 
of  the  mountains,  but  not  at  higher  olevations.  In  England  ttDdt^inic 
goitre  is  found  in  the  Pennine  Range  in  the  north  (liobiuson  ">  and 
also  among  tlie  Cutsw<>Id  Hills  (Berr.y  '*').  In  Eunn>M  we  find  that 
in  some  parts  of  Switzerland  endemic  goitre  is  very  prevalent,  aa  in 
the  Valois,  and  in  some  partn  of  the  Cantons  of  Friburg  and  Berne,  as 
many  aa  eighty  or  ninety  per  cent,  of  the  recruits  liave  been  found 
by  Bircher""  to  be  goitrous.  In  Italy  many  rases  are  found  on  the 
southern  side  of  the  Alps,  as  at  AohUi.  The  affection  occurs  also  in  the 
Pyrenees,  in  Savoy,  in  the  Black  Forest,  and  iu  Styria.  In  America 
Osier'*"  shows  that  although  goitre  formerly  was  endemic  in  certain 
parts  of  Virginia,  Alabama,  and  Vermont,  it  is  now  rare.  In  the  prov- 
ince of  Ontario  the  disease  is  prevalent.  In  Asia  goitre  is  endemic  io 
the  Himalayas,  iu  the  hilly  distiicts  of  China,  and  iu  the  Altai  Moun- 
tains in  Siberia.  Goitre  may,  however,  also  l»o  endemic  in  more 
open  country  iu  the  neighborhood  of  rivers  witli  marshy  banks,  as 
iu  the  Rhone  valley,  iu  Silesia,  in  North  Italy,  in  the  Indian  Pon- 
jaub,  and  in  the  Oriuooo  valley. 

Waier'Snpplij. — Drinking-water,  or  ratliersomesj)eci}dcaDstitiient 
of  the  water,  in  goitrous  districts  plays  an  important  part  in  thti  cau- 
sation of  goitre.  In  fact  goitre  can  be  produced  by  drinking  such 
water  alone,  thou^<h  we  have  no  proof  that  all  forms  of  emlemic  goitre 
are  dependent  upon  this  cause.  The  imix»rtanoe  of  driuking-water  is 
shown  by  the  following  facts.  When  a  heathy  family  emigrated  into 
a  goitrous  district  goitre  soon  develojm  iu  some  members  uf  Uie 
family,  whereas  removal  from  the  district  prevents  the  further  devel- 
opment of  goitre  in  a  family  in  whi(*h  it  lias  already  appeared. 
When  a  regiment  of  young  soldiers  has  moved  into  a  goitrous  din- 
trict,  a  large  number  of  the  men  have  developed  goitre  within  a  few 
months  of  their  arrival.  A  change  in  the  water  sujiply  of  a  vilhigi' 
where  goitre  has  been  prevalent  has  led  to  the  ilisafipearauce  of  the 
disease.  In  other  cases  an  outbreak  of  goitre  has  followe<l  the  inlro 
duction  of  a  new  supply  of  water  in  a  place  which  was  preNnonsly  free 
from  the  disease.  The  water  from  certain  wells  on  the  Continent  is 
well  known  to  pn^duce  goitre,  and  is  successfully  used  for  this  pur- 
I>ose  by  men  who  wish  to  acquire  a  goitre  Ut  enable  them  to  be 
exempt«Hl  from  service  iu  the  army.  It  is  thus  evident  that  some 
kinds  of  water  are  capable  of  {jroflncin^  goitrOj  Uioiigh  we  do  not 
know  to  what  constihieut  this  property  is  due.  It  has  been  su|> 
posed  that  iron  pyrites,  copper  pyrites,  sulphate  or  car1x)uaUf  of  lime^ 
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or  uarlxinate  of  maf^nesia  in  the  water  may  produce  this  effect,  but 
we  have  do  evidence  to  show  that  an>'  one  of  thoee  subHtuuceH  can 
produce  goitre,  nor  have  we  any  proof  that  any  special  livitiK  orj^an- 
ism  or  organic  substance  can  do  so  either.  Whatever  the  sulmUuce 
may  be,  it  is  apparently  rendered' harmless  by  h<^at,  aa  it  has  been 
found  that  such  water  does  not  CAUse  goitre  if  boiled  before  it  is 
drunk.  Other  causes  which  are  believed  to  predispose  to  the  devel- 
opment of  goitre  are  carrying  heavy  weights  on  the  hea<l,  excessive 
walking  up  and  down  hill,  and  child-bearing. 


Symptoms, 

TVie  Goitre. — An  important  characteristic  of  all  goitres,  and  in  fact 
of  all  enlargements  of  the  thyroid  gland,  is  that  they  move  upward 
when  the  patient  swallows.  If  a  goitre  is  situated  low  down  behind 
the  sternum,  it  sometimes  can  be  felt  only  during  deglutition.  This 
simple  test  enables  us  to  distinguish  enlargements  of  the  thyroid 
gland  from  other  swellings  in  the  neck.  In  parenchymatous  goitre 
there  is  a  smooth,  firm  enlargement  of  the  whole  or  of  u  part  of  the 
gland.  Adenomata  form  smooth,  well-detiue*!,  firm  masses  in  the 
substance  of  the  thyroid  gland.  In  a  fibroid  goitre  there  are  hard 
noilules  which  project  from  the  enlarged  gland  causing  au  irregular 
outline,  so  that  the  original  shape  of  the  gland  is  no  longer  pre- 
served. Fibroid  goitres  may  reach  an  enormous  size.  Cystic  goi- 
tres are  usually  globular  in  shape.  A  cyst  forms  a  smootli,  well- 
defined,  rounded  swelling.  If  the  wall  is  thin,  fluctuation  can  be  felt 
when  the  cyst  is  full.  If  the  wall  of  the  cyst  is  thick,  the  presence  of 
fluid  may  be  dithcidt  to  detec^t  without  the  aid  of  au  exploratory 
jmneture. 

Stroiuhi^  Siftnpfoms. — When  a  goitre  is  small  there  may  be  no 
symptoms  beyond  the  swelling  in  the  neck  produced  by  the  tumor. 
In  some  crises  of  goitre  one  or  more  of  the  symptoms  of  exoplithalmie 
goitre  develop.  When  a  goitre  is  large  it  may  produce  seriouH 
symptoms  by  exerting  pressure  upon  the  neighboring  structures. 
Pressure  uf>on  the  veins  in  the  neck  may  cause  over-disteution  of  the 
veins  of  the  head,  with  cyanosis  and  swelling  of  the  face,  hejidaohe, 
and  drowsiness.  The  enlarged  gland  may  even  compress  the  arteries, 
^causing  con\'ul8ion8  and  other  symptoms  of  cerebral  antrmia.  Prea- 
Bure  upon  the  nenes  of  the  neck  chiefly  affe*  ts  the  motor  fibres  of  the 
vagus  which  supply  the  laryngeal  mnsclcH.  There  may  l)e  spasm  of 
the  glottis.  Gradually  increasing  pressure  causes  first  of  all  jmraly- 
sis  of  the  alnluctor  muscles  and  later  complete  paralysis  of  one  or 
botli  vocal  cords.     Narrowing  of  the  trachea  is  often  prodncod  by  the 
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pit^ssure  of  a  large  goitre  and  leads  to  luore  or  less  dyspnoea,  wlurl) 
at  first  comes  on  only  after  exertion  but  afterwards  may  hecomf»  i-on- 
htaut.  The  gt)itre  may  compreHS  the  (I'Hojthugus  and  eaaae  dys- 
phagia. Persistent  nanowiug  of  the  ti'uchea  lends  In  turn  to  pol- 
monary  emphysema  and  dilatation  of  the  right  side  of  the  heart. 

Pathological  Anatomy. 

The  enlargements  of  the  thvroid  gland  which  are  classed  oiuler 
the  general  name  of  goitre  vaiy  cousidorahly  in  stnit'ture.  Pnicli- 
cally  we  find  they  may  be  divided  into  general  enlargement  of  tb* 
whole  gland  and  siM^cial  overgn>wths  of  eitluT  the  glandular,  fibn^UM, 
or  follicular  parts  of  the  glaiul.  We  thus  have  (1)  Hyi>ertroi»hio  «w 
imrenchymatous  goitre ;  (*2)  Adenoma  of  the  thyroid  gland;  (3)  Fi- 
brous goitre,  and  (4)  Cystic  goitre.  There  are  also  various  comlnna- 
tions  and  iuti^rmediute  tyj^es.  The  moat  detailed  account  of  Uie 
varieties  of  goitre  has  been  given  by  Wolfler.'*'  Hypertrophy  of  the 
thyroid  glaiul  may  cause  eulargenipnt  of  one  lobe  nuly  or  of  tb«  wholn 
gland.  It  may  be  of  congenital  origin.  Adenoma  of  the  thyroid 
gland  occurs  as  an  eucai»8uled  growth.  TIih  size  varies  considerably. 
There  may  be  one  or  more  nciduli^s  in  one  m-  Inkth  hilx's.  Tlje  Htmc- 
ture  reserable.s  that  of  the  gland  itself.  In  a  filirous  goitre  we  have, 
in  achlitinn  to  overgrowth  of  the  glandular  substance,  n  Inrgo  increaae 
in  the  fibrous  tisnue,  which  may  occur  as  bauds  ruuuing  thrr>ngh  ihft 
.substiiuce  of  the  goitre  or  as  firm  nodules.  Cystic  goitre  c*ctTun« 
either  as  the  result  of  expansion  and  coalescence  of  the  follicles  of  tut 
already  enlarged  gland  or  as  the  reHult  of  softening  of  portioiiH  of 
the  goitrous  tissue.  Such  goitres  often  contain  a  large  amount  of 
fibrous  tissue  and  are  then  distinguished  as  fibrocystic  goitnto. 


Treatment. 

If  a  patient  i.s  living  in  a  goitrous  district  he  should  leave  it 
soon  as  any  enlargement  of  tlie  tliyroid  gland  develops.  A  change  fed 
the  seaside  is  most  beneficial,  and  if  the  goitre  has  been  in  existenoo 
only  a  short  time  no  furtlior  treatment  may  V)e  nec^^sary  to  effect  a 
cure.  If  he  cannot  h^iive  the  district  he  must  drink  water  only  after 
it  hjis  been  lunled.  The  medical  treatment  of  goitre  may  be  either 
local  or  general.  Local  treatment  consists  of  either  the  m  '"  '  n 
of  remedies  to  the  skin  over  the  goitre  or  the  injection  of  il  ito 

the  goitre  itself.  Of  internal  remedies  itnline  has  most  fre<juenU5 
l>een  found  to  be  of  serAice.  It  may  lie  given  as  potaHsium  iiulide 
in  dosus  of  five  to  twenty  gi*aius,  or  us  tincture  of  i(.HUne  iu  do^ei*  ol 
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five  to  ten  miiiimH  twice  or  thrice  daily.  Woakea  "^  recMsniineDds  tlio 
use  of  hyilrofluoric  acid.  Ten  minims  of  n  bfilf-per-ceut.  Holution  of 
the  redistilled  fluoric  acid  in  an  onnce  of  water  sh(»«ld  be  given  twice 
daily.  The  dose  should  l>e  grudjuiUy  increased.  Thy  roid  extract  has 
recently  been  shown  to  Iw  capable  of  producing  a  marked  reduction 
in  tlie  size  of  many  goitn^a.  Brans'"  ha.s  troatcd  12  cases  of  panm- 
chyraatous  goitre  in  young  people  with  raw  thyroid  glands  in  doses 
of  five  to  ten  grams,  twice  or  tlirice  H  week  at  first,  and  once  a  week 
aft«>rwards.  Of  these  c-ases  4  were  complotely  curetl ;  in  5  there  was 
diminution  in  the  size  of  the  goitre,  and  in  3  there  was  no  result. 
Kocher  "*  has  seen  considerable  reduction  in  the  size  of  goitres  take 
place  under  this  treatment,  bnt  iu  no  case  was  tlie  goitre  entirely 
removed.  He  considers  that  thyroid  extract  is  not  suf^rior  to  itKliue, 
but  that  it  is  a  useful  alternative  in  the  treatment  of  goitre.  Of  local 
applications  the  most  useful  is  the  red  io<lide  of  mercury  ointment. 
This  shoidd  l>e  nibbed  into  the  skin  over  the  goitre  daily  until  the 
skin  is  tender,  when  the  treatment  should  be  intermitted  for  a  few 
days.  When  possible  the  skin  should  be  expc^fnl  to  the  rays  of  the 
Buu  after  the  application.  In  India  this  methoil  of  treatment  has 
proved  to  be  most  successful,  and  is  said  to  have  rarely  failed  in  pro- 
ducing a  cure  in  sixty  thousand  natives  upon  whom  it  was  tried  by 
Cunningham.'"  Tumor  '**  considera  that  the  efficiency  of  this  trwit- 
ment  may  l>e  due  to  the  inereused  facility  which  iodine  preparations 
give  for  the  ]»assagQ  of  the  heat  rays  of  the  sun  to  the  gland.  Tlius 
in  any  case  the  skin  should  l»e  left  exi>03ed  to  the  light.  Semon  "' 
has  obtained  good  results  by  daily  applications  of  a  mixture  of  one 
part  of  the  uuguenbim  ioili  (British  Pharmncopieia)  with  two  to  three 
parts  of  the  uugueutum  potassii  iodi<li  (British  Pharmaco|>i.i.'iaK  In 
oases  of  soft  goitre  the  application  of  liquor  epispasticus  luis  lieen 
recommended  by  Morell  Mackenzie.'"  These  l<H'nl  applicjitioiis  may 
be  used  in  conjunction  with  the  internal  remedies  we  have  already 
considered.  Should  they  fail,  iodine  may  be  injected  into  the  sul)- 
stanct*  of  a  paivnchymatous  or  tibrotis  goitn*.  A  solution  of  one  i»art 
of  iodine  in  twelve  parts  of  alisolute  alcohol  should  \h>  U8t>d,  ami 
twenty  to  thirty  minims  of  this  may  be  injected  twice  a  week  into  tlie 
sulwtiiiice  of  the  goitre,  a  fresh  i»oint  Wing  seleirted  each  time  for  the 
iujtH'tion;  great  care  must  l>e  exercistnl  to  prevent  the  wounding  of 
any  nerve  or  vessel  in  the  ue«'k.  Very  good  restdts  are  often  obtaine<l 
by  this  treatment,  but  there  are  certain  risks,  and  the  inji*t"tion  of 
iodine  has  sometimes  been  followed  by  sudden  death.  When  a  cyst 
ia  preiient  iu  the  gland  none  of  the  methods  which  we  have  consid- 
ered will  effect  a  cure.  Simple  aspiration  of  the  cyst  is  not  sufficient, 
as  the  oarity  Boon  tills  again.     A  much  b'tter  method  is  that  which 
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wu  pnefciMd  by  Morell  Mackenzie,"  He  fint  tapped  tibc  cyal  aod 
Umo  iujeci«d  one  or  two  dndnns  of  a  twen^-fiTe-pci^^eDi.  mdUsiMm 
(A  |;«'r(  hloriJe  of  iroD  into  it.  A  cjrst  mmy  aluo  be  iaOMd  aad 
(IraiiiiMJ,  trr.  If  ibd  c^st  wall  is  tiiick,  it  may  be  excisetL  Adonnmala 
i-ao  b«4  safely  euucitraterl.  If  all  tbeae  metbods  fail  to  redoee  tite  «» 
fff  the  K<^itre,  ati<1  (liin^frouH  NytniiUiiiiH  oocnr  as  the  resoH  of  pic»- 
Mur(%  rvliiif  may  l'^^  o1itfiiDe<l  by  division  of  tiie  tathmus,  and  if  tlib  ia 
not  practicable  partia]  tbyroidectomy  mQKt  be  perfonned.  For  tba 
dotaiU  of  tliiH  ami  t)i(>  othor  enrgioal  procedorea  mentioDed,  we 
refer  the  reader  to  works  on  surgery . 


MALIGNANT  DISEASE. 

Malignant  diseaHo  is  more  liable  to  develop  in  a  previonalT  Koi- 
iroiiH  tltyroid  gland  than  in  the  normal  gland.  It  may  even  develop 
ill  a  g(ntre  which  lum  existed  for  more  than  twenty  y«<ars. 

Sftrcomn  of  tlio  thyroid  gland  in  rare,  bnt  both  roand-ceUcni  and 
Mpindle-cclli'd  Harcf^uiata  occur  in  thin  gland.  Tht^si^  growths  ar«» 
very  vam-ulur  and  may  bleed  very  freely  if  ulceration  takos  place. 
])eath  may  occur  from  direct  extension  or  from  secondary  tmuoni  io 
other  organs. 

Ckirciumna  of  the  thyroid  gland  is  also  a  rare  disease  except  in 
goitrous  districts.  It  n»ay  take  the  form  of  epithelioma,  Klandular 
camnoma,  <ir  Hcirrhus  carcint>mn.  The  lymi)hatio  glands  in  the  neck 
are  involved  early.  There  is  a  rare  variety  iu  which  mntaatatie  pol- 
satile  tumors  appear  in  the  l)onefl  in  various  situations.  The  minute 
structure  of  tluu40  tumors  is  identical  with  that  of  the  thyroid  glADd 
itnelf. 

Tkkatmknt. 

Complete  remi>val  of  the  iliseased  gland  is  the  only  treatment 
which  offers  any  prospe<*t  of  relief.  It  sliould  be  (performed  as  e^glj 
sM  possible,  but  e\'en  then  it  is  a  formidable  undertaking. 


ACUTE    THYROIDITIS. 

EnoLooT. 

Acute  inflammaliou  of  a  previously  healthy  thyroid  gland  ie 
unoommou,  but  it  occurs  more  fre<|uently  in  a  ghuul  which  ia  alreed; 
goitrous.  Acute  thyroiditis  may  occur  as  a  primary  dieeaae  of  tlie 
thyroid  ghtnd.  the  cause  of  which  is  not  knovm,  or  it  mar  be  the 
r^rnuU  of  dirt^ct  injury  to  the  gland.    More  fieqotsnUy  it  occam  either 
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as  a  part  of  some  general  infectious  process  or  as  a  se(]ue]a  of  some 
acute  general  disease.  Acute  thyroiditis  occurs  in  association  with, 
or  as  a  result  of,  septicaemia,  pyaemia,  typhoid  fever,  puerperal  fever, 
diphtheria,  rheumatism,  measles,  and  influenza.  It  has  rarely  fol- 
lowed pneumonia  and  bronchitis.  Semon '"  mentions  one  case  in 
which  it  alternated  with  orchitis. 

Symptoms. 

The  symptoms  of  acute  thyroiditis  are  more  severe,  and  lead  to 
greater  pressure  on  the  surrounding  parts,  when  the  thyroid  gland 
is  already  goitrous  than  when  it  has  previously  been  healthy ;  other- 
wise the  symptoms  are  much  the  same  in  character  in  each  case. 
The  onset  of  the  inflammation  may  be  rapid,  being  accompanied  by 
chills  or  a  rigor  with  rapid  rise  of  temperature.  The  temi)erature 
may  rise  as  high  as  104°  F.  The  fever  is  accompanied  by  the  usual 
general  symptoms  which  occur  in  febrile  conditions.  There  is  pain 
in  the  front  of  the  neck,  which  may  also  extend  to  the  face  above  or 
to  the  upiier  part  of  the  thorax  below.  There  is  a  sense  of  constric- 
tion of  the  throat,  which  in  severe  cases  may  be  accompanied  by  diffi- 
culty in  breathing  and  in  swallowing.  In  some  cases  the  whole  thy- 
roid gland  swells,  in  others  only  one  lolie  is  afl'ected.  The  enlarged 
gland  forms  a  Arm  tumor  in  the  neck.  The  skin  overlying  the 
enlarged  gland  may  lie  reddened  ami  tender,  and  the  sui)erficial  veins 
may  l>e  engorged.  If  the  swelling  of  the  gland  is  considerable  there 
is  pressure  on  the  surrounding  structures  in  the  neck.  This  is  more 
liable  to  occur  if  the  thyroid  gland  has  been  previously  enlarged. 
Pressure  on  the  blood-vessels  may  cause  headache,  and  cyanosis 
of  the  face.  Pressure  may  also  l>e  exerted  on  the  trachea  and 
oesophagus,  causing  dy8i)mi*a,  stridor,  and  dysphagia.  In  a  favor- 
able case  the  swelling  subsides  in  the  course  of  a  few  days  or  weeks, 
though  some  slight  enlargement  of  the  gland  may  persist  for  some 
time  afterwards.  Suppuration  may  oc<'ur.  In  this  case  the  fever 
continues,  the  redness  of  the  skin  increases,  and  fluctuation  may  be 
detected  beneath  it.  One  or  more  abscesses  may  form,  which  as  a 
rule  burst  externally.  Rarely  patches  of  gangrene  may  occur,  or  an 
abscess  may  burst  into  the  trachea  or  mediastinum  and  cause  death. 

Treatment. 

In  the  early  stages  cold  should  be  applied  to  the  front  of  the  neck, 
either  in  the  form  of  an  ice-bag  or  ice-poultice  or  by  Leiter's  tubes. 
Leeches  may  be  applitnl  to  the  akin  near  the  inflamed  gland.  If  the 
inflammation  is  not  checked  by  this  treatment  the  skin  over  the 
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enlarged  gland  may  be  painted  with  glycerin  and  belladonna,  hoi 
fomeutatioDs  ori^oultices  being  then  applied.  At  the  corniuf^uc«m«ut 
of  the  attack  the  bowels  should  be  cleared  by  a  dose  of  calomel  or 
blue  pill.  Sodium  salicylate  or  j^otassium  iodide  or  both  together 
may  be  given  with  advantage,  especially  in  cases  occurring  after  rhea- 
matisra  or  inilnenza.  If  an  abiuceas  forms  it  must  be  evacuated  either 
by  means  of  a  trocar  or  by  incision  and  drainage. 


TT7BERCUL0SIS. 

Tuberculosis  of  the  thyroid  gland  is  a  rare  disease,  but  it  appeus 
from  facts  recently  collected  (P.  Bruns  '**)  that  it  is  not  ao  rare  am  ww 
generally  supposed.  In  1(X>  i)Ost-niortem  exauiinntiona  on  peiaoDs 
who  had  suffered  from  tubcrcidosis^  Chiuri  found  that  tlie  thyrt^id 
gland  was  involved  in  7 ;  96  of  the  c^Lses  had  suffered  from  chronio 
tubercular  phthisiH,  and  in  only  4  of  tliest^  was  there  tiil^ernulosjA 
of  the  thyroid  gland ;  the  other  4  were  cases  of  acute  tuberculo6tii. 
and  in  3  of  these  the  gland  was  affected.  TuberculoBis  of  the 
thyroid  gland  may  occur  as  miliary  tuberculosis  or  there  may  be 
large  caseous  tuben^ulous  noilules.  The  former  dues  not  give  any  ili»- 
tinctive  signs,  but  the  caseous  nodules  may  be  sufficiently  large*  to 
form  a  goitre.     Bruns  ""  mentions  six  examples  of  tuberculous  goitroL 
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HYDATID  DISEASE. 


Hydatid  cysts  may  occur  in  the  thyroid  gland  as  in  otlier  parti 
of  the  body  and  lead  to  considerable  enlargement  cif  the  gland, 
SemoD '"  refers  to  two  cases  in  which  perforation  of  the  trachea  oo- 
curred  and  was  followed  bv  death. 


SYPHILIS. 


Engel-Reimers '""  has  found  that  some  swelling  of  the  thyroid 
gland  is  very  common  in  early  sy])hili8  and  tliat  it  may  |>eraist  for 
some  time.  Ho  found  such  swelling  in  Ufty  per  cent,  of  the  eaaes  he 
examined.  Distinct  syphilitic  disease  of  the  thyroid  gland  is  rery 
rare— in  fact,  I  have  found  the  nniord  of  only  one  case  in  wbirh  thb 
disease  of  the  gland  appears  to  have  been  sufficiently  extenaivt*  to 
caose  myxn?dema.  In  this  casn,  recorded  by  Kolder,'**  the  myx- 
oedema  di8a{)peared  under  the  influents  of  antisyphilitic  treatment 
Gummata  are  rarely  seen  in  the  thyroid  gland  (Ziegler  '"). 
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ACTINOMYCOSIS. 

One  case  has  been  observed  by  Koliler '"  in  which  actinomycosis 
of  the  thyroid  gland  interfered  so  much  with  its  function  that  the 
patient  developed  myscedema.  After  suitable  surgical  treatment  the 
actinomycosis  was  cured  and  the  myxoedema  disappeared.  In  such 
a  case  it  might  be  as  well  to  try  the  internal  administration  of  potas- 
sium iodide,  which  has  proved  so  serviceable  in  the  treatment  of  acti- 
nomycosis, before  resoiiiing  to  surgical  measures. 
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thoracic,  496,  608 
diffuse,  of  the  aorta,  495 
dissecting.  488 

of  the  aorta,  495 
false,  488 
intracranial,  causes.  595 

morbid  anatomy,  595,  598 
symptoms,  597 
miliary,  508 
of  the  aorta.  487 
abdominal,  509 


Aneurysm  of  the  aorta,  atuestbesia  in 
the  treatment  of,  620 

causes  and  modes  of  develop- 
ment, 490 

compression  of  the  aorta  in  the 
treatment  of.  518 

course  and  terminations,  493 

definition,  487 

diagnosis  of.  496.  508 

diagnosis  of,  from  aortic  insuf- 
ficiency, 250 

diagnosis  of.  from  pulmonary 
insufficiency,  285 

diet  in.  512 

distal  ligature  of  arteries  in  the 
treatment  of,  513 

eye  symptoms  pointing  to  local- 
ization in  the  transverse  por- 
tion of  the  arch,  606 

fllipuncture  in  the  treatment  of, 
513 

galvano-puncture  in  the  treat- 
ment of.  516 

in  the  ascending  portion  of  the 
arch,  497 

in  the  descending  portion  of  the 
arch,  506 

in  the  transverse  portion  of  the 
arch.  502 

laryngeal  symptoms  pointing  to 
localization  in  the  transverse 
portion  of  the  arch,  604 

morbid  anatomy,  488 

physical  signs  when  in  the  as- 
cending portion  of  the  arch,  498 

pressure  signs  when  in  the  as- 
cending portioL  of  the  arch, 
501 

pulse  symptoms  of  localization 
in  the  transverse  portion  of 
the  arch.  506 
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Anpiiryaiii   of  tbt;  u^rtu,  syphltls  an  n 
cuuBe  of,  41)3 

tracheal  tuggiog  a&  a  aigu  of 
localtoQ  in  the  trutibvcrHL'  por- 
tion of  the  UTch,  503 

tr«Mmeul,   51'^ 

uauuJ  fi«at  of,  489 
of  the  nrtcrka  of  tht^  brnln,  5(^5 
uf  thi'  uxillury  arU:ry<  5U4 
vt  llie  brnucUi'^  o(  tiitf  jiulnionury 

artery,  fi^rt 
of  tliti  ujirolifl  artvry,  59^ 
of  tbv  e^ctcmiJ  Iliac  nrtcry,  538 
of  tho  femoral  arLerj",  Wt) 
of  Ibe  forefvrm,  r»05 
of  thp  gJuU'iil  nrtory»  T^i^ 
of  tbt-  litjart,  370 
of  tilt!  inguinal  ri^glon,  5MH 
of  the  hiuuitiltiutL' urtE^rf,  TtU'i 
of  tliG  ](>W(.'r  c!Xtrfmiti(!fl,  SISB 
of  tilt'  piTlcnrdiuiu,  8 
of  the  jmiilitt^n!  HFtcrj',  SOI 
of  tbta  piiirnuiiary  artery,  *i37 
of  llio  Bciulif  nrtLTy,  ftNfl 
of  the  aiiliHaviAJ)  iirtrry,  51M 
of  tbu  systcmtc  tirtcriu!),  G8U 

CltUBOB^  58fi 

morbid  untilumy.  6|i7 

of  the  upfKT  rxlrrmitjea,  593     

aacL-ului',  ^^8 

symptoms  of  abdominal,  509 

aortic,  494 

axillary.  594 

basilar.  697 

carotid.  598 

external  carotid.  594 

external  iliac,  588 

femoral,  689 

gluteal,  589 

innominate,  503 

internal  carotid,  694.  597 

intracranial.  597 

middlo  cerebral,  597 

miliary,  600 

popliteal.  691 

pulmonary  artery,  527 

sciatic,  689 

subclavian,  694 

thoracic.  494 
thoracic,  487 

differential  diagnosis  of,  506 


AziQuryj^m,  irtintinQut  of  nbdoniBal^  SU 

Hortir.  512 

ftXilhiry,  ^95 

baaihir.  597 

uirotid.  598 

ejituriiul  ciirotid,  OM 

external  llinr.  &^U 

feiuoml,  590 

foreurin,  596 

gluten].  SI&9 

tDUominutv,  503 

iutcnml  mrotld,  ^i,  QSH 

lotracnuitul,  597 

middle  cerebral.  51>7 

mlltftry.  not* 

popliU'ul.  591,  .192 

nointic,  51JU 

fiubclartuii,  r^tt4 

iljt^uifk,  5ia 
irue.  J?S« 
vikricose.  489 
Angina  pcctnris,  43S,  5A1 
diagDObitt,  449 
etiolo^'y,  436 
M&t\  442,  44»,  549 
tu  aurllc  niit<uryisU]|.  t95 
in  cliroTilc  aortitis,  47a 
morbifl  iinatouiy,  4UU 

progntMia.  451  

psi^udo-,  44^.  449,  540 
sine  dolore,  435 
symptoms,  444 
treatment,  451 
Angioleucitis.  643 
Angioma,  634 

cavernous,  639 
hemorrhoids,  636 
simple,  634 

definition.  684 

pathological  appearanceb,  634 

treatment,  635 
treatment,  635,  638.  640 
varieties.  634 
Aorta,  aneurysm  of  the,  487  (see  Aneu- 
rysin  of  t fie  Aorta) 
anomalies  of  the.  63 
atheroma  of  the.  464 
ciUciflcation  of  the,  468 
congenital  anomalies  of  the,  531 

cardiac  hypertrophy  from.  82 

diagnosis,  69 
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Aorta,  fatty  degeneration  of  the,  467 
inflammation  of  the,  457 
acute  and  subacute,  458 
chronic,  464 
Aortffi  anguBtia,  262 
Aortic  insufflciency,  244 

and  aortic  stenosis  combined.  291 
and  mitral  insufficiency  combined, 

292 
and  mitral  stenosis  combined,  292 
and    tricuspid    insufficiency    com> 

bined.  294 
diagnosis  of,  257 

from  aortic  aneurysm,  259 
etiology,  244 
morbid  anatomy,  247 
physical  signs.  250 
prognosis,  260 
symptoms,  249 
treatment.  261 
Aortic  stenosis,  262 

and  aortic  insufficiency  combined, 

291 
and  mitral  insufficiency  combined, 

292 
and  mitral  stenosis  combined,  298 
diagnosis,  267 
etiology,  262 
prognosis,  268 
symptoms,  264 
treatment,  269 
Aortic  valves,  disease  of  the,  244 
Aortitis,  457 

acute  and  subacute,  458 

causes  and  modes  of  develop- 
ment, 460 
diagnosis.  461 
diagnosis  of,  from  exophthalmic 

goitre.  468 
diagnosis  of.  from  hysteria,  463 
diagnosis  of,  from  pericarditis, 

468 
morbid  anatomy,  468 
symptoms  and  course,  459 
treatment,  463 
chronic,  464 

causes  and  modes  of  develop- 
ment, 469 
diagnosis.  473 
diet  in.  477 
morbid  anatomy,  464 


Aortitis,  chronic,  physical  signs.  476 
treatment.  477 
gouty.  470 
malarial,  461.  478 
syphilitic,  471 

Aphasia    in  syphilitic  arteritis  of   the 
brain,  557 

Apoplexy  from  rupture  of  miliary  aneu- 
rysms. 600 
in  syphilis  of   ihv.  arteries  of  the 
brain,  556 

Araiocardia,  414 

Arcus  senilis,  diagnostic  significance  of, 
in  fatty  degeneration  of  tiie  heart,  851 

Arhythmia.  424 
causes,  428 
in  atheroma,  642,  544 
prognosis.  482 

prognostic  significance  of,  in  valvu- 
lar disease,  306 
reflex,  429 
symptoms.  431 
toxic.  480 
treatment,  432 

Arteries,  calcareous  infiltration  of,  601 
cerebral,  syphilis  of  the,  552 
changes  in,  in  myxcedema,  720 
condition  of  the,  in  myxcedema,  711 

Arteries,  DiaBASfEa  of  the,  457 

diseases  of  the  aorta,  457;  acute 
aortitis,  458 ;  chronic  aortitis,  sthe- 
roma,  464 ;  aneurysm  of  the  aorta, 
487;  congenital  malformations  of 
the  aorta,  521 ;  diseases  of  the  pul- 
monary artery,  522 ;  diseases  of  the 
systemic  arteries,  629 ;  acute  arteri- 
tis. 529;  chronic  arteritis,  atheroma, 
638;  syphilitic  disease  of  the  arte- 
ries of  the  brain,  563 ;  arteriosclero- 
sis, 559 ;  aneurysms  of  the  systemic 
arteries,  586;  obliterating  endarte- 
ritis, 601 ;  calcareous  infiltration  of 
arteries,  601 ;  lardaoeous  disease  of 
the  arteries,  602 ;  bibliography,  640. 

Arteries,  lardaceous  disease  of,  602 
obliterating  endarteritis,  601 
of  the  brain,  atheroma  of  the,  687 
sclerosis  of  the,   559   (see  Art^ruh 

aeUnms) 
symptoms  referable  to  the.  In  ex- 
ophthalmic goitre,  776 
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^^^    ^UterlcB,  ajstemic,  aneurysms  of  tbt-,  58& 

Afidu-s,  tiingnuAia,  69(1                          ^^B 

^^^H                      (aee  ^n«Mr^T7»  ^  tAa  ^tUmie 

etiology,  oaa 

^^^^^                    ^rffnV'S) 

from    olJAlructlou    of    Ibv   Ukondc 

^^^P                  athtirf>n]a  of  tbo,  538 

dupt,  «r>7 

^^^^                  tDOamiiiatian  t>f  the.  520 

patboJoglcHl  aiiatoiuy  of,  088 

^V          Arlerlo-C«pillaJ7      fibrofiis,      539      {see 

pnthology,  fifiS 

^1              Art€Tio9etcrtm§) 

prognoalti,  066                                ^n 

^M          Aiteriomcter,  57S 

■rmptoniH.  n65                             ^^1 

^H           An^noacleroBlfl,  &5fi 

traatmoDt.  040                                      ^ 

^^^^           aortic  losuffldeiicy  from.  308 

Astltiim,  itrterloaderocU  wiuiociated  vUlt.     1 

^^^^          nAeociaiiori  of,    wUJi  other  morbid 

570                                                          ■ 

^^^H               pnicusscfl.  COS 

cunJUc,  !976                                               1 

^^^^H          HtttbmA  associated  with,  Q70 

trt^atmetit  of,  322                                1 

^^^^H           utl)erama  asBociutc^d  witli,  507 

AtLutonia,  nrlerkl,  awocUUd   with  ar         ' 

^^^H           cardiac  hypt^rti-ophy  from,  S4 

teritii*tIt;rofiia»  567 

^^^H           cllDk-nl  groups  of.  578 

cUjilokl  ftvidcot*  of.  OSI                   J 
ttietiu,  ns»                                         ^ 

^^^^1          dilatiit;oii  of    the   Lenrt   ULsauciuttxl 

^^H              witb.  506 

gToupa  of,  538 

^^^1            gouty,  hm 

tncirSt'tice     of,     uirnii     llit     variina 

^^^H          gnnulur  kidney  In,  5fUS 

unerice*   ?J33 

^^^^1          bjpertropUy  of  Ibo  livurt  asaoclHted 

wjiuptoms  and  tmntnii'nl  of.  W^ 

^^^1              with,  ^GS,  G71 

of  tlitf  borln,  104                                        J 

^^^H           kidueydiaeiisc'asaociiitetl  wJlJi,  STtJ 

of  the  (Cerebral  urtcrica.  ^37             ^^M 

^^^^1           mecbniiicAl    iucadk  for  dutermiaitig 

of  the  coronary  urtorlcd.  ijAl           ^^H 

^^^^B              arterial  rcsifitunct^,  57il 

of  the  be^m.  180                              ^^M 

^^^H         taental  ov«ratraiu  lu  the  cnuaalloa 

of  the  pulmonary  artery,  AM           ^^H 

^^m            57& 

of  the  aystemie  arturft^.  ASS            ^^H 

^^^^L^    mitral  stenosk  associated  with,  G08 

Aphygtnographk  evldcace  of.  536  ^^H 

^^^^^^^    morbid  anatomy.  6dO 

^ 

pathological  associations,  668 
pathology,  669 
physical  diagnosis,  571 
pulmonary     affections     associated 

with,  579 
rupture  of  the  heart  in,  861 
sypbilitic,  580 
treatment  of,  580 
Arteritis,  acute  and  subacute,  520 
in  infectious  diseases,  581 
chronic,  538 

analogy  of,  with  phlebitis,  615 
clinical  evidences  of,  584 
groups  of,  588 

symptoms  and  treatment  of,  588 
constricting.  580 
syphilitic,  intracranial,  552 
Artery,  pulmonary,  anomalies  of  the.  62 
diseases  of  the,  522  (see  Pulmo- 
nary Artery) 
Ascites,  chylous.  668 
bibliography,  686 


Basedow's  Disease,  763  (see  Bseophthal- 
mic  Ooitre) 

Blood,  condition  of  the,  in  myxcEdema, 
711 
examination  of,  in  endocarditia,  178 

Blood-vessels,    condition   of,    in    myx- 
cederoa,  711 

Blood-VoMeU,  Diaeasea  of  the,  457 
acute  aortitis,  458 :  chronic  aortitis, 
atheroma.  464;  aneurysm  of  the 
aorta,  487;  congenital  malforma- 
tions of  the  aorta,  521 ;  diseases  of 
the  pulmonary  artery,  522 ;  diaeaaes 
of  the  systemic  arteries,  529 ;  acute 
arteritis,  629 ;  chronic  arteritis,  athe- 
roma, 533;  syphilitic  disease  of  the 
arteries  of  the  brain,  552;  arterio- 
sclerosis, 559;  aneurysms  of  tbesyt- 
temic  arteries.  586;  obliterating 
endarteritis.  601 ;  calcareous  iuflltra- 
tion  of  arteries.  601 ;  lardaceoos 
disease  of  the  arteries.  603 ;  diseases 
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of  the  TeioB,  603 ;  varicosity,  602 ; 
phlebitis,  610;  angioma.  684 ;  bibU- 
ograpby,  640 
Bradycardia,  414 
diagnosis,  421 
following  injuries  of  the  cervical 

vertebne,  647 
in  atheroma,  642,  646 
paroxysmal,  416 
permanent,  415 
prognosis.  422 

prognostic  significance  of.  646 
reflex,  417 

senile,  prognosis  of,  648 
symptoms,  490 
temporary,  416 
toxic,  417 

treatment.  328.  428.  648 
Brain,  aneurysms  of  the  arteries  of  the, 
505 
morbid  anatomy,  606,  698 
atheroma  of  the  arteries  of  the,  537 
changes  in  the,  in  myxcedema,  718 
condition  of.  in  exophthalmic  goitre, 

701 
embolism  of  the.    in   endocarditis, 

172,  210 
symptoms  referable  to  the,  in  valvu- 
lar disease,  214 
syphilitic  disease  of  the  arteries  of 
the,  553 
Breast-pang,  433.  661  (see  Angina  Pse- 

tori9) 
Bronchocele,  800  (see  O&itre) 

Cachexia  strumipriva,  601 

and  myxcedema.  identity  of,  728 

thyreopriva,  601,  602 

thyroidea.  601,  602 

thyroidectomia.  602  , 
Oaeheae  pachjfdermigue,  601 
Cactus  grandiflorls  as  a  substitute  for 

digitalis.  388 
Caffeine  as  a  substitute  for  digitalis,  484 
Calculi,  venous,  612 
Carcinoma  of  the  heart,  870 

of  the  pericardium,  8 

of  the  thyroid  gland,  814 
Carditis.  118 

Cereus  grandlfloris  as  a  substitute  for 
digitalis,  833 


Cbeyne- Stokes  respiration,  848 
Chlorosis  due  to  congenital  narrowing 

of  the  aorta,  621 
Chyle,  albumin  and  fat  in,  649 

effusions  of,  648 
Cbylocele.  667 
Cbylothoraz,  667 

bibliography.  686 
pathological  anatomy,  662 
Chylous  ascites.  668 
bibliography,  686 
diagnosis,  666 
etiology,  668 
from   obstruction   of   the  thoiadc 

duct,  657 
pathological  anatomy,  662 
pathology,  668 
prognosis,  666 
symptoms,  666 
treatmeot,  666 
Chylous  effusions,  albumin  and  fat  in, 
640 
fllaria  sanguinis  hominis  in,  657 
relation  of,  to  heart  disease,  661 
sugar  in.  640 
Chyluria,  667 

bibliography,  686 
pathological  anatomy,  650 
symptoms  and  duration,  669 
the  urine  in.  668 
treatment,  660 
Coagulation,  theories  of.  489 
Concretio  pericardii.  40 
Connective  tissue,  mucin  in.  in  myx- 
cedema, 721 
Convallaria  as  a  substitute  for  digital^, 

883,  484 
Cor  biloculare,  60 

villosum,  22 
Coronary  arteries,  angina  pectoris  in  oc- 
clusion of,  487.  439 
atheroma  of  the,  551 

associated  with  arteriosdexosts, 
567 
obstruction     of.     bradycardia    in, 
418 
in  chronic  aortitis,  460 
without  anglDa  pectoris.  553 
syphilitic  disease  of  the.  868 
Corrigan's  disease,  244  (see  Aprtic  In* 
tuffieUney) 
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^^^^^^     C&ETIMSM,  695,  701 

Dropsy  in  valvuhir  diseese,  214             ^^|' 

^^^^^^          defiDitioD,     761;    congeoitAl,    753; 

Duct,  thoracic,   obstruction  of  ihe,  6tS      V 

^^^^^H          sporadic  And  uudfinic.  753  ;  etiology, 

(see  THorcKic  Duct)                                       1 

^^^^H          753;  sjmptoms.  754;   in  the  adult, 

Ductu.s  arteriosus,  defective  clotuce  of       1 

^^^^^H           756;     pathological    anatomy,    758; 

Um,  63                                           ..^Jl 

^^^^^P           patbologf,    758;     treutnitiut,     759; 

defective  closure  of  the.  diagoe^^^H 

^^^^          bibliography.  817 

^^1 

^^^H           Cretiniam,  hihliograpby,  817 

Dyspufin  in  cardUc  dihitatlnn,  10$        ^^| 

^^^^^K          cougeniUil,  732 

in  myocarditis.  132                            ^^M 

^^^^^1 

in  tricuspid  iu6ut1lcii-Dcj,  976          ^^H 

^^^^^V 

In  tricuspid  btenosiit.  t8l                  ^^B 

^^^^^H           geogra]}hicfU  ilistribution,  754 

iu  valvular  heart  disoMe.  SOS          ^^U 

^^^^^1           hypophysis  cerebri        718 

treatment,  832                            ^H 

^^^^1          in  the  adult. 

^^^ 

^^^^^1          meaauremcote  in.  75Q 

EcamococcTB  of  the  heart.  888                   1 

^^^^^H          pathological  anatomy,  758 

EHeotrical  resistance,  diminished,  In  ei        1 

^^^^^1                               758 

ophthalmic  goitre,  783                                  1 

^^^^^H           Hpurudic  and  endemic,  75ft 

Elephantiasis,  679                                     ^^H 

^^^^^1           syinptoniM,  754,  756 

cougeiiitul,  084                                   ^^H 

^^^^^H           thymid  trt*atincnt  of,  759 

etiology,  679                                    ^^H 

^^^^^B           treatmeut, 

fllaritt  sanguinis  hominis  in.  6tt      ^^K 

^          Cyanosia,  coDgenital  bean  lesions  caua- 

morbid  unatomy.  679                       ^^f 

^^^^                     64,  66 

of  the  scrotum,  681                          ^^|. 

^^^^^P           in  pulniouary  stenosis,  287,  289 

pathology,  682                                   ^^M 

^^^^^^           in  valvular  heart  discaae.  303 

symptoms.  680                           ^^^^M 

^^V          Cysticercua  of  the  heart,  382 

treatment.  685                             ^^^H 

^^H 

Emboli,  paradoxic,  877                          ^^^^ 

^^^H          Dawson.  Bertrand,  on  Diseases  of  Uie 

EmlxDlism  in  the  etiology  of  aotoix^^^^l 

^^^B              Lymphatic  VeKflel»,  641 

587                                             ^^H 

^^H           Death,  sudden,  from  bursting  of  aortic 

of  the  pulmonary  artery.  6ft7          ^^U 

^^^1               aoeuryaiu.  404 

of  the  retina  in  valvular  tieart  db- 

^^H          Degeneration,   fatty,   of    the   aorta    iu 

ease,  300 

^^H                             atheroma,  467 

of  various  organs  Ln  eadocarxiltls, 

^^B                        of  the  liearc,  338 

171.  319 

^^H                        of  the  heart,  hypertrophy  in,  96 

pulmonary.   Id   valvular  bevt  dla- 

^^H          Derbyshire -neck.  800  (see  Goitre) 

easc.  301 

^^^H          Diabetes  mellitus,  cardiac  hypertrophy 

Emotion,  influence  of.  in  the  productim 

^H 

of  arteTioscleroflis,  579 

^^^^t         Digestive     troubles    in     exophthalmic 

Emphysema,  cardiac  hypertrophy  In,  B5 

^^^^^H 

Empyema  of  ^le  pericardium,  68           ^^| 

^^^^^r                  in  Tolvuhir  disease.  218 

Endarteritis  deformans,  688                   ^^| 

^^V          DlgiUlis.  employment   of.   in   uterio- 

in  myxoMlema.  720                           ^^H 

^^^^^H                       sclerosis.  585 

oblitoiviting,  601                                ^^M 

^^^^B                 in  chronic  aortitis.  482 

pulmonary.  522                                ^^| 

^^^^H                 Id  Talvular  disease.  828 

acute  and  subacute,  Stt            ^^Hi 

^^^^^         lobitltutes  for.  484 

chronic,  424                                ^^| 

^^^^^^H                in  the  treatment  of  valvular  dis- 

sypbllitic,  intracranial,  6S3            ^^| 

^^^^V                     cafl(.\  332 

of   the    brain,    symptoms   o^^H 

^          Dropsy  from  fatty  heart,  thirst  treat- 

coune.  555                                     V 

^^^^^              ment  of,  B5» 

of  the  brain.  trsatiM&l,  AS7       ^M 

^^^^^^h          in  heart  disease,  treatment  of.  826 

EndocanlicU,  148                                     ^H 
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Endocarditis,  acute  simple,  148 

blood  examination  in  the  diagnosis 

of.  178 
cardiac  form,  176 
cerebral  form,  176 
cbronic,  186  (see  Endoearditit,  Sele- 

rotie ) 
cutaneous  form,  176 
diagnosis,  176 

of  acute  from  chronic.  180 

of  form  of,  177 

of  from  tuberculosis,  178 
diphtheritic,  158 

eml>olism  of  various  organs  in,  171 
etiology,  146 
forms  of.  175 
gonorrbceal,  151 
history,  148 
in  kidney  disease,  155 
in  the  exanthemata,  151 
malarial,  165 
malignant,  158 
morbid  anatomy.  161 
physical  signs,  161) 
pneumonic,  153 
prognosis,  180 
pulmonary  form,  176 
pysemic  form,  175 
relation  of,  to  rheumatism,  145 
sclerotic,  163.  186 

embolism  in,  219 

etiology,  187 

history,  186 

morbid  anatomy,  191 

symptoms.  198 
septic.  143 
symptoms,  165 

secondary,  171 
syphilitic,  155.  367 
treatment,  188 
tuberculous,  154 
typhoid  form,  175 
ulcerative,  158 

valves  usually  affected  in.  159 
verrucose,  of  the  aortic  valves,  368 
Euonymus  atropurpureus  as  a  substitute 

for  digitalis,  334 
Epilepsy,  bradycardia  in,  546 

complicating   exophthalmic  goitre, 
787 
Erysipelas,  endocarditis  in.  160 


Exophthalmic  Goitre,  768 

definition.  768;  history,  763;  etiol- 

ogy»  766;  symptoms,  770;  natural 

course,  duration,  and  termination, 

788 ;    pathological    anatomy,    790 

pathology,     793 ;     diagnosis,    800 

prognosis,    801 ;     treatment,    803 

bibliography.  819 
Exophthalmic  goitre,  age  in  relation  to, 
766 

arterial  symptoms  in,  776 

bibliogmphy,  819 

brain  in,  791 

complications,  787 

convergence  of  eyes  in,  777 

cutaneous  symptoms  in,  781 

definition,  763 

diagnosis,  800 

from  acute  aortitis,  463 

digestive  system  in,  785 

electrical  resistance  in,  788 

epilepsy  complicating.  787 

etiology,  766 

exciting  causes,  769 

eye  symptoms  in,  775 

generative  system  in.  786 

Graefe's  symptom  in,  776 

hair  in,  784 

heart  symptoms  in,  773 

heredity  In  relation  tu,  767 

history,  763 

hysteria  complicating,  787 

in  animals.  769 

insanity  in,  780 

locomotor  ataxia  complicating,  788 

lymphatic  glands  in,  79;j 

medulla  oblongata  in.  791,  795 

mental  symptoms  in,  780 

nails  in,  784 

natural  course,  duration,  and   ter- 
mination, 788 

nervous  lesions  in,  791 

nervous  symptoms  in.  779 

ocular  paralysis  in.  777 

oedema  in,  783 

orbital  changes  in,  79^{ 

pathological  anatomy,  790 

pathology,  793 

personal  antecedents  in  the  etiology 
of.  768 

pigmentation  in,  781 
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ExophtbAlmic  goitre,  progDosis,  80l 
reapimtoff  system  In,  785 
sex  in  rclAtiou  to,  760 
fikin  eruptioD  lu,  782 
Bpiuol  cord  <.ibaii^6ft  iu«  7S^ 
3tdlwug'KsigQ  in,  777 
sweating  in,  7B2 
Bympattictic  isystem  iti»  702,  701 
eyiijploms,  770 
gynoDynia,  703 
theories  coDCCTniDg.  703 
ttijmuA  gland  in,  791 
thyroid  gknd  cbnQgra  in,  700,  796 

eDlftrgGincnt  in.  771 
tbyrofd  tmitnjeHt  uf,  709,  804 
trsAtaneiit.  d03 
electrical,  806 
hygJenic,  803 
medicioal,  803 
surgicft],  805 
t]iyroid  eitfact.  7OT,  804 
tfemor  in.  77& 
uriuftry  symptoms  m.  786 
Hxopbtbalmofl  in  cxophtbulmic  goitre, 

775 
Exalbyt^eop«xy  In  estophtbulmic  goltf^, 

808 
Eye,  &ffect!oQ5  of,  in  e&docfudilta,  174 
cbangL^^  in  the,  pointing  loaueurvsm 
of  the  transverse  portion  of  the 
aorta.  605 
lesions  of,  in  valvular  heart  disease. 

800 
symptoms  referable  to  the,  in  ex- 
ophthalmic goitre,  775 

Facibs  of  valvular  heart  disease.  201 

Fat  heart,  the,  885 

Fat,  increase  of.  in  myxcedema.  718 

Fatty  heart,  the,  338 

Fibroma  of  the  heart,  381 

Fibrosis,      arte rio- capillary,     559    (see 

ArUrioteUremt) 
Filaria  sanguinis  hominis,  chylous  effu- 
sions from,  657 
elephantiasis  from,  683 
Filipuncture  in  the  treatment  of  aortic 

aneurysm,  513 
Foramen  ovale,  defective  closure  of  the. 
60 
diagnosis  of  the,  70 


Foramen  ovale,  defective  eUMUfv  of  tbf . 
diagnoel&of,  from  pulmoouy  aUmmiK 

Fright,   cxophtbatmic  goitre  otxurrteg 
after,  im,  7b5 

GALVAJJO-PuHcmiE  tn  the  treatment  of 

aortic  atieui^ain.  r»l6 
OcDerativG    systom     in     exopbOialmfc 
goitre,  786 

in  inyjEcrdemft^  713 
Qoitre,  809 

bibliography,  831 

dolinliion.  SOU 

otJoloi;y,,  809 

exophtbnlnilc,  763  (scf*  Bt^pM^imU 
Ooitrt) 

pnibological  anatomy.  813 

aymptomd,  %IU 

ftynon/Tnfi,  809 

thyroid  gland  in,  811 

Ireatment.  813 
GoBorrhtca,  t'mlocArdltU  in.  Ifit 
Gout,  artorio&clerosis  in.  S8ft 

cardiac  byi^ertmphy  in.  M 

thronic  aortfti^  In,  470 

phlubiciflof.  628 
Gouty  heart,  dlagnoaii  of,  ISA 
Orfiefe's    ^ymptoma     Ib     exopbthklmtr 

goitre.  776 
Graves'  disease,   768  (see  ExopkUuUmie 

Ointrt) 
Grippe,  see  Ir^uenta 
Gummata  of  the  heart,  867 

H^SMOPERICARDIITlf,   50 

Hair,    condition    of.    in   exophthalmic 
goitre,  784 
in  myxoedema,  706,  717 
Headache  in  syphilitic  arteritia  of  the 

brain,  555 
Heart,  absence  of  the,  58 
Heart  and  Pericardium^.  Pi  >oa»o«  of 
the,  3 
historical  note,  3 ;  abeenoe  or  defect 
of  the  pericardium.  6;    tumora  of 
the  pericardium,  7;  pericaiditia,  9; 
concretio  pericardii,  40 ;  mediastino- 
pericarditia,  44;  hydropericardium, 
46;     haemopericardium,    50;     pyo- 
pericardium,    52 ;    pneumopericar- 
dium, 58 ;   congenital  anomalies  of 
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the  heart,  58 ;  atrophy  of  the  heart, 
72;  hypertrophy  and  dilatation  of 
the  heart,  76;  myocarditis.  118; 
acute  endocarditis,  143;  sclerotic 
endocarditis,  186 ;  mitral  insuffi- 
ciency, 321 ;  mitral  stenosis.  231 ; 
aortic  insufficiency,  244;  aortic  ste- 
nosis. 262;  tricuspid  insufficiency. 
270;  tricuspid  stenosis.  279;  pul- 
monary insufficiency,  281 ;  pulmo- 
nary stenosis,  285;  combined  valve 
lesions,  290;  diagnosis  of  valve 
lesions.  296;  prognosis  of  valve 
lesions,  304 ;  prophylaxis  of  valve 
lesions,  309;  treatment  of  valve 
lesions,  312;  the  fat  heart,  385; 
fatty  degeneration  of  the  heart,  388 ; 
rupture  of  the  heart,  358 ;  syphilis 
of  the  heart.  366 ;  aneurysm  of  the 
heart.  370 ;  thrombosis  of  the  heart, 
374 ;  tumors  of  the  heart.  879 :  par- 
asites of  the  heart,  382 :  neuroses 
of  the  heart,  383 ;  neurasthenia 
cordis,  388 ;  palpitation,  396 ;  tachy- 
cardia, 404;  bradycardia,  414; 
arhythmia.  424 ;  angina  pectoris,  438 
Heart,  aneurysm  of  the,  370 

diagnosis.  874 

etiology,  871 

prognosis,  874 

symptoms,  373 

treatment,  374 
anomalies  in  the  chambers  of  the,  61 

of  the  valves  of  the,  61 
atheroma  of  the,  186 
atrophy  of  the.  72 

physical  signs,  75 

prognosis.  76 

symptoms,  74 

tR'atment,  76 
bradycanlia  in  affections  of  the,  415 
carcinoma  of  the.  379 
condition  of,  in  exophthalmic  goitre, 
793 

In  niyxotdema.  711 
congenital  anomalies,  58 

diagnosis,  67 

etiology.  64 

prognosis.  70 

symptoms.  65 

treatment,  71 


Heart,  defects  in  the  septum,  60 
dilatation  of  the.  76 

associated  with  arterioecleroels, 
566 

from  muscular  strain,  86 

symptoms,  106 

treatment,  118 
Heart,  Diseases  ok  the,  58 

congenital  anomalies,  58;  atrophy, 
72 ;  hypertrophy  and  dilatation,  76 ; 
myocarditis,  118;  acute  endocardi- 
tis. 143 ;  sclerotic  endocarditis,  186 ; 
mitral  insufficiency,  221 ;  mitral 
stenosis,  281 ;  aortic  insufficiency, 
244 ;  aortic  stenosis,  262 ;  tricuspid 
Insufficiency,  270 ;  tricuspid  atenoslt, 
279 ;  pulmonary  insufficiency,  281 ; 
pulmonary  stenosis,  285 ;  combined 
valve  lesions,  290;  diagnosis  of 
valve  lesions,  296;  prognosis  of 
valve  lesions,  304 ;  prophylaxis  of 
valve  lesions.  300;  treatment  of 
valve  lesions.  812;  the  fat  heart, 
335;  fatty  degeneration,  388;  rup- 
ture, 858 ;  syphilis,  366 ;  aneurysm, 
870 ;  thrombosis,  374 :  tumors,  379 ; 
parasites.  882;  neurasthenia.  888; 
palpitation.  896;  tachycardia,  404; 
bradycardia,  414 ;  arhythmia,  424 ; 
angina  pectoris,  488 
Heart,  disease  of  the.  chylous  effusion 
in.  661 

in  myxoedema.  719 
dislocations  of  the.  58 
failure  of  the.  treatment  of,  189 
fat.  335 

etiology,  887 

symptoms.  387 
fatty  degeneration  of  the,  888 

diagnosis,  851 

etiology,  844 

hypertrophy  in.  96 

morbid  anatomy,  841 

physical  signs,  849 

prognosis,  35S 

symptoms.  346 

treatment,  858 
fibroma  of  the.  881 
gouty,  diagnosis  of,  185 
gummata  of  the,  867 
hypertrophy  of  the,  76 


^H            632                                             INDEX  TO 

Y0LI7UE  T7.                                              ^H 

^^^L^^     Heart,    hypertrophy  of  the.  asBOoiAted 

Heart,  rupture  of  the,  dLagncaia.  M^^^H 

^^^^^L                       with  lirterioscleroils,  563 

etiology,  360                             ^^M 

^^^^^H                  aasociAted  with  granular  kidney. 

morbid  attaioroy,  8S0            ^^B 

^^^H                     668.  971 

prognusis.  866                           ^^M 

^^^^1 

symptoms.  fl6S                        ^^M 

^^^^^1                 froru  arteriosclcrosiB.  84 

treatment,  365                           ^^M 

^^^^^B                   from  congcniul  contraotion  of 

sarcoma  of  the,  380                        ^^W 

^^^^^1                      the  aortic  system.  S2 

8chott*s  plan  for  strengthening  the,    1 

^^^^^^1                  from  excess  in  vcnery,  102 

480                                                 jflB 

^^^^^H                 from  fatty  dcgenemtion.  W 

Bclcrosia  of  the  arteries  of  the.  Oil^^| 

^^^^^^m                  from  increased  resistance  in  the 

strain  of,  from  muscular  «sertioai^^| 

^^^^^^K                      vascular  system.  82 

symptoms   referable   to  U»«,   la  ^^| 

^^^^^^^^m            from  mental  worries,  101 

«>phthalmicgoitit*.  778               j^H 

^^^^^^^^           from  muscular  efToit,  86 

syphilisof  the,  866                         ^^m 

^^^^^^^H                   myocarditis.  97 

diagnosis.  369                           ^H 

^^^^^^^V           from  plethora,  38 

hypertrophy  in.  96                 ^^m 

^^^^^^Q            from  syphilis,  08 

prognosis.  370                           ^^H 

^^^^^^^^9 

symptoms.  369                        ^^M 

^^^^^^^^^                           in  tlie  diagnosis  of,  fi97 

treatment.  S70                         ^^| 

^^^^^^^^B          in  aortic  insufliL-ieDcy,  345 

thrombosis  of  the,  874                    ^^M 

^^^^^^^H           in  consequence  of  diseases  and 

diagnoaie.  378                          ^^| 

^^^^^^H              deformities      the  chest,  M 

etiology.  876                             ^H 

^^^^^^^H           in  consequence  of  diseases  of  the 

pliysical  signs.  377                   ^H 

^^^^^^^^H              nervous  system,  99 

prugnusis.  378                           ^^H 

^^^^^^m                    93 

symptoms,  376                    ^^^^H 

^^^^^^^H 

treatment.  379                   ^^^H 

^^^^^^H          in  kidney  disease.  91 

tuberculosis  of  the,   881                 ^^H 

^^^^^^^P            in  mitral  insufficiency,  2SM 

tumors  of  the,  879                             ^^M 

^^^^^^^1           in  mitral  stenosis.  337 

hypertrophy  from.  90                ^1 

^^^^^^^K           in  pregnancy.  00 

valves  of.  aiTected  by  endiv^rditix     1 

^^^^^^^^B           in  pulmonary  diseases,  04 

150                                                         1 

^^^^^^^H           in  putmonar^-  stenosis.  2H7 

valvular  disease  of  the,  166            ^^1 

^^^^^H          in  valvuhir  disease,  79.  195 

aortic  insufQcieocy.  344          ^^| 

^^^^^^^1 

aortic  stenosis.  3(Q                   ^^^ 

^^^^^^^^H 

balneotherapy.  318                   ^^| 

^^^^^^^^^           treatment. 

combined  leaions,  290             ^^W 

^^^^^F          inflammation  of  the  wall  of  the.  1 18 

compatible  with  long  life,  304      J 

^^^^^H           innervation  of  the,  385 

diagnosis  of.  296                       ^^m 

^^^^1            irritahle,  388 

dlgiUlts  in.  828                         ^M 

^^^^H           myxoma  of  the.  H8t 

diet  in,  810.  816                         ^1 

^^^^^^          nenro  supply  of  the,  !t86 

effect  of  prsgtiam^  upon.  80;  ^J 

^^^^^H          neurasthenia  of  the,  388 

emliollsm  in.  219                        ^^^ 

^^^^^1           neurosea  of  the.  888 

etiology  of,  187                       ^^H 

^^^^^H           Oertcl's  plan  for  strcngtbenlng  the. 

exercise  in,  890                        ^^M 

^^^H 

faoioaof,  901                             ^^H 

^^^^^1           pain  in  the,  treatment  of,  332 

heredity  in.  190                      ^H 

^^^^1           palpitation  of  the.  300 

history  of.  186                          ^H 

^^^^^H            parasites  of  the.  382 

hypcrtropliy  from.  79              ^^H 

^^^^^^                   hypertrophy  from,  00 

mitral  inaufHolency.  881          ^^M 

^^^^^^B           rapid  action  of  Che.  404 

mitral  sfeenoifta,  281                  ^H 

^^^^H          rupture  of  the,  368 

morbid  anatomy  of,  161          ^^m 
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Heart,  valvular  disease  of  the.  not  neces- 
sarily  dependent  upon  •endo- 
carditis, 188 
of  right  side.  270 
physical  signs  of,  204 
prognosis,  804 
prophylaxis  of,  309 
pulmonary  insufficiency,  526 
pulmonary  stenosis,  385 
relation  of  tuberculosis  to,  307 
rest  in  the  treatment  of.  310,  314 
secondary  symptoms  of,  213 
symptoms  of,  198 
treatment  of,  312 
weak.  388 
-weight  of  the,  78 
Heat-test  in  the  diagnosis  of  hypertro- 
phy of  the  heart.  297 
Hellebore  as  a  substitute  for  digitalis,  384 
Hemoptysis  in  aortic  aneurysm,  495 
Hemorrhage  in  myxcedema,  712 
Hemorrhoids,  636 

Hernia,  lymphangioma  mistaken  for.  676 
Hydatid  disease  of  the  thyroid  gland,  816 

of  the  pericardium,  7 
Hydropericardium,  46 
Hydrops  pericardii,  46 
Hyperidroais  in  exophthalmic  goitre,  782 
Hypophysis    cerebri,    condition  of,    in 

myxcedema,  718 
Hysteria    complicating     exophtlialmic 
goitre,  787 
diagnosis  of,  from  acute  aortitis,  463 

Idiocy,  cretinoid,  751  (see  Cretinism) 
Incompetence  of  the  cardiac  oriSces,  de- 
termination of,  post  mortem,  194 
Infectious  diseases,  arteritis  in,  531 

phlebitis  in,  631 
Influenza,  phlebitis  in.  632 
Insanity  in  exophthalmic  goitre,  780 

in  myxffidema,  708 
Insufficiency,  aortic,  244 
cardiac,  388 
mitral.  221 
pulmonary,  281,  526 
tricuspid,  270 

valvular,     determination    of,     post 
mortem,  194 
Iodides,  employment  of,  in  arterial  dis- 
eases, 478,  583 

Vol.  IV.— 53 


KiDNETB,  changes  in,  in  myzoedema,  720 
disease  of,  associated  with  arterio- 
sclerosis, 578 
cardiac  hypertrophy  in.  91 
embolism  of  the,   in  endocarditis, 

173,  220 
granular,  arteriosclerosis  in,  665 
cardiac  hypertrophy  in,  563 
lesions  in  the,  in' valvular  disease, 

218 
sclerosis  of  the  arteries  of  the,  561 

Labtnx,  changes  in  the,  indicative  of 
aneurysm  of  the  transverse  portion  of 
the  arch  of  the  aorta,  504 
Lipoma  capsulare  cordis,  336 
Lipomatosis  cordis,  336 
Liver,  changes  in,  in  myxcedema,  720 
cirrhosis  of,  in  valvular  disease,  217 
embolism  of,  in  endocarditis,  173 
pulsation  in  the,  in  tricuspid  Inauffl- 
ciency,  274 
Locomotor  ataxia  complicating  exoph- 
thalmic goitre.  788 
Limgs,   affections   of.  associated    with 
arteriosclerosis,  579 
changes  in.  in  myxcedema,  720 
embolism  of  the,   in    endocarditis, 
173,  219 
in  valvular  heart  disease,  301 
oedema  of  the,  in  tricuspid  insuffi- 
ciency, 277 
in  valvular  disease,  treatment 
of,  323,  327 
sclerosis  of  the  arteries  of  the,  562 
Lymphangioma,  670 
bibliography,  686 
cavemosum,  671 
circumscriptum  cutis,  677 
congenital,  672 
cysticum,  671,  677 

experimental,  655 
deeply  seated,  675 
diagnosis,  678 
macrocheilia,  674 
macroglossia,  678 
modes  of  formation,  671 
prognosis,  678 
simplex,  670 
symptoms,  677 
treatment.  678 
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Lymphangioma,  VFirieties,  670 
LjmpbHDgitis.  ^S 

iH'ticular*  644 

tubular,  tt44 
L^rmphfttk  TafisalSp  BlseaAaa  of  the, 

ws 

lympbangilia  Dr  utigiohmcitia,  643 ; 
obetruc-tirtn  of  tlie  tbaracic  d  net  or  its 
venous  outlet,  ti45 ;  thjlous  iLsriteR, 
flfl^:  i;liylotboms.  mi]  cbjlocele. 
6tJ7 ;  cbjliiria.  667;  lympban- 
g^ioniata,  070 ;  ckpbAtttlsda,  €79 ; 
bibliographj,  685 

Lymphatic  vessels,  effects  upon,  of  in- 
orenst'd  iiitenial  pressure,  655 
inOftiumutioti  af  tlir,  IM£1 

LyinphorrhfKii,  exterual.  653 

Lyiupb  varix,  64o,  ftSS 

Machocheii.ia,  fl74 

MacrtigltiSBitt,  *J73 
Malaria,  aortitis  in,  461,  473 
ctidocarditls  m,  1J]5 
phlebitiein,  634 
Meiliiiatino  pericftrditiFi.  44 
Mediilb  oblongata,  Usimis  of,  iDCXOph- 

tbatittk'  goltrt!.  781,  7S5 
Meninges,  flcbrosis  or  the  arti?rieaof  the, 

568 
MenstruatioD,  changes  in,  iu  myxccdema, 

713 
Mental  influences   in  the  causation  of 
arteriosclerosis,  579 
of  cardiac  hypertrophy,  101 
Mesentery,  embolism  of  the,  iu  endocar- 
ditis, 174,  220 
Milk  spots  of  the  pericardium.  10 
Mind,  condition  of  the,  in  exophthalmic 
goitre,  780 
in  myxcedema,  708 
Mitral  insufficiency,  231 

and   aortic  insufficiency  combined, 

292 
and  aortic  stenosis  combined,  292 
and  mitral  stenosis  combined,  291 
and    tricuspid    insufficiency   com- 
bined, 293 
diagnosis,  229 
etiology,  223 
prognosis.  280 
symptoms,  223 


Mitral  stenosis,  231 

and  riortlc  inBufSriescy  cxmibiDn], 

jiud  aortic  atcnosia  combiiietl,  S9S 

and  mitml  iiisiiffi(?iency  ruixihim^. 
201 

»nd    tricuspid     insuAldi^fry    n9Xi< 
Ijined.  '2\ili 

foaoc]iit«d  wHh  arteiioielemku.  AA^ 

diagDoaie,  S41 

etiology,  :@B1 

physicu)  signs,  2S4 

prognoiiifl,  'J4H 

symptoms,  233 
Mitral  ralvcs,  diseiides  of  tbr,  931 
Mucin  in  the  skin  ami  eonneettTr  t\ 

ii]  iiiyxii^dnma,  7S1 
MuTiiiiui:^,  aecidcntn],  298 

anLeiniCf  39H 

arterial,  in  nortlr  insafncttocy,  SS0 

Id  ftbdoMiiuiil  aiKniryoai.  910 

in  aci]t<*u(iriItiB,  462 

in  an^uiysm  of  tlie  iwceodblg  |>Oftloii 
of  lilt^  arth  vt  the  aotlA,  SOU 
of  the  pulmonary  artpry.  .'H7 

in  anrliu  fneufflcfencj,  251 

to  ftoTttc  Stenosis.  3fl6 

iH  oxopJUhHlmic  goitre,  774 

in  milrul  iiipiTJlRk-tity.  223.  239 

iu  mitral  stenosis,  235,  243 

in  pulmonary  endarteritis,  525 

in  pulmonary  insufficiency.  383 

in  pulmonary  stenosis,  287.  389 

in  tricuspid  insufficiency,  272 

in  tricuspid  stenosis.  281 

in  valvular  disease  of  the  heart,  207 

venous,  298 
MuRKAY,  Geobob  R.  ,  ou  Dlscaaes  of  the 

Thyroid  Gland.  689 
Muscles,  changes  in.  in  myxoedema.  720 
Myocarditis.  118 

chronic,  123 

treatment.  188 

diagnosis,  134 

etiology,  119 

forms  of.  134 

hypertophy  in,  97 

morbid  anatomy,  l34 

prognosis,  186 

prophylar.is,  135 

suppurative,  127 
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Myocarditis,  symptoms,  129 

syphilitic,  867 

treatment.  137 
Myxcedema,  691 

definition.  691 ;  history,  692;  vari- 
eties, 695;  etiology,  696;  symp- 
toms, 700 ;  natural  course,  duration. 

and  termination,  713;   pathological 

anatomy.  716 ;  chemical  pathology, 

731 ;    pathology,     722 ;    diagnosis, 

733 ;     prognosis,    734 ;     treatment 

735;  bibliography,  817 
Myxoedema.  age  in  relation  to,  697 

amenorrhcea  in,  713 

anasarca  in.  721 

arterial  changes  in,  711.  720 

bibliography.  817 

blood  changes  in,  710 

brain  in,  718 

connective  tissue  in,  721 

chemical  pathology,  721 
of  experimental,  726 

cutaneous  changes  in,  717 

cutaneous  symptoms  of,  706 

definition.  691 

diagnosis,  738 

digestive  symptoms  in,  712 

duration  of,  715 

etiology,  696 

experimental,  723 

chemical  pathology,  726 

fat  in.  718 

generative  system  in.  718 

geographical  distribution  of.  698 

hair  in,  706,  717 

heart  changes  in,  719 

heart  symptoms  in,  711 

hemorrhages  in,  712 

heredity  in  relation  to,  698 

history,  693 

hypophysis  cerebri  in,  718 

infantile,  695.  751 

insanity  in,  708 

kidney  changes  in,  720 

liver  changes  in,  720 

locality  in  relation  to,  698 

lung  changes  in,  720 

lymphatic  glands  in,  718 

menstruation  in,  713 

mental  symptoms  in,  708 

motor  symptoms  in,  709 


Myxoedema,  mucin  in  skin  and  connec- 
tive tissue  in,  731 

mucous  membranes  in,  707 

muscles  in.  730 

nails  in,  707 

natural  course,  duration,  and  ter- 
mination, 713 

nervous  symptoms  in,  707 

pathological  anatomy,  715 

pathology.  722 

personal  antecedents  iu  the  etiology 
of,  699 

prognosis.  734 

pulse  in,  7U 

sex  in  relation  to.  697 

skin  in,  706,  717,  721 

solid  oedema  of,  701 

special  senses  m,  709 

spinal  cord  changes  in,  719 

subjective  sensations  in,  709 

submaxillary  gland  changes  in,  720 

suprarenal  capsules  in.  730 

sympathetic  system  in,  719 

symptoms,  700 

synonyms,  691 

teeth  m.  707 

temperature  in,  707 

thyroid  gland  changes  in,  715 

thyroid  grafting  in,  735 

thyroid  treatment  of,  738 
first  stage,  744 
practical  application  of,  742 
resulte  of,  749 
second  stage,  747 

treatment.  785 

urine  in,  713 

varieties.  695 
Myxoma  of  the  heart,  881 

KjEVUS,  treatment  of,  635 
Nails,  changes  in  the,  in  exophthalmic 
goitre,  784 
in  myxoedema,  707 
Nerium   oleander  as   a  substitute  for 

digiUlis,  334 
Nervous  diseases,  bradycardia  in,  546 

cardiac  hypertrophy  in,  99 
Nervous  system,  central,  sclerosis  of  the 
arteries  of  the,  562 
changes  in,  in  exophthalmic  goitre, 
791 
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Nervous  system,  syniptoui*  irf^mblo  lu 
tticr.  LQ  cxuplithalmlc  goitri\ 

in  iiiyxunleiutt.  707 

KeturuthenU  <»rdi^  S88 

dlagnosla,  898 

inogaoftis,  884 

^fmptoms»  881 

tontment.  884 
Keumtbc&lft  Tsio-iaotorl«,  868 
IXmsKmB  of  tlM  heftrt,  888 

Obmocas  oofdls.  888 

Oberity,  Ifaftafattd  treatsMntof.  854 

tiiefatliaftrtin,888 
(Bdema  la  ezophtlitlmio  gtAtn,  M 
paUDooaiy,  to  trionqild  tDniffloien- 
Cy.  977 
Ib  yalvolar  diaeua,  tnstaMBt 
of,  888,887 
•olid,  in  myxoBdoBA,  701 
Oertd's  method  of  ■txeogtiMniiig  the 

hflart,486 
Olauider  as  a  sateUtnto  iar  digital, 

884 
Oligocardia,  414 

Pain,  cardiac,  pathology  of,  550 
treatment  of,  332 

in  acute  aortitis,  463 

in  angina  pectoris,  445.  473,  551 

in  aortic  aneurysm,  495 

in  atheroma  of  the  systemic  arteries, 
549 

in  phlegmasia  alba  dolens,  621 

in  syphilitic  arteritis  of  the  brain, 
555 
Palpitation,  896 

causes,  397 

diagnosis,  402 

in  atheroma,  541,  542 

prognosis,  402 

reflex,  398 

symptoms,  40! 

treatment.  321,  403 
Paracentesis  of  tlie  pericardium,  86 
Paralyses  in  syphilis  of  the  arteries  of 
the  brain,  556 


reriarterJUa,  532 

syphilitic;,  introcnintnl,  553 
Pericarditis,  0 

diagudiiiB.  30 

from  m-ulc  ftortltis.  463 

cllokigy.  II 

Jiisturj,  U 

medfaMtfaio-,  44 

iDoiMd  anatcNBy*  18 

phydoal  trigMi  85 

prognoaSa,  84 

prophylazia,  88 

(^mptooiB.  88 

tnatDMDt,  86 
pBrioazdlum,  abnooo  of  Ami,  8 

adhMloB  of  Uw  iayan  of  Hm.  40 

adbarion  to  the  dhoM-wiiO,  44 

afrintbe,  58 

anenryra  of  the,  8 

blood  !b  tlw.  88 

oaksiUcatlaii  of  tite,  88 

oaaoerof  ilM^  8 

oongenitel  aaonaliaa  of  the^  8 

daflMAof  tbe.  8 
FmoAinmnc,  DoMHornD^  8 

abasnoe  or  defaot,  8;    ttimoa»  7: 

parloBiditia,  8 ;  oonovctio  parioaidil, 

40;  mediasti  no- peri  card  ids,  44;  hy- 

dropericardium,   46 ;    hcemopericar- 

dium.     50 ;     pyopericardium,     62; 

pneumopericardium,  63 
Pericardium,  diverticula  of  the,  6 

dropsy  of  the,  46 

ecchymoses  of  the,  7 

effusion  in  the,  19,  46,  50.  62 

empyema  of  the,  52 

gas  in  the,  53 

hydatids  of  the,  7 

inflammation  of  the,  9 

milk  spots  of  the.  10 

obsolescence  of  the.  40 

paracentesis  of  the.  36 

pneumat-osis  of  the,  53 

pus  in  the,  52 

syphilis  of  the,  8 

tumors  of  the,  7 
Phlebcctasis,  602 

effects,  608 

etiology.  602 

morbid  anatomy.  603 

symptoms,  603 
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Phlebdctasis.  treatineDt,  608 

varieties,  606 
Phlebitis.  610 

ansemic,  635 

analogy  of,  with  arteritis,  615 

chlorotic.  625 

cbronic.  620 

clinical  groups  of.  620 

diagnosis.  624,  626 

embolism  of  tlie  pulmonary  artery, 
637 

gouty,  628 

grippal.  632 

Id  infectious  diseases,  681 

malarial,  684 

raicro-orgauisms  in.  618 

modes  of  origin,  613 

morbid  anatomy.  610 

nervous  symptoms  in.  622 

non-obliterating,  616 

obliterating.  618 

pathological  groups  of,  616 

pneuraouic.  638 

prognosis,  624 

recurrent.  619 

rheimiatic.  629 

septic,  629 

symptoms.  617,  618,  621,  625,  628. 
632 

syphilitic,  633 

thromlHisis  in,  611 

treatment,  624.  627,  629,  682,  633. 
634 

typhoid,  681 
Phlebolitbs.  612 
Phlegmasia  nlba  dolens,  620 

diaguosis,  634 

duration,  625 

nervuus  symptoms  in,  632 

prognosis,  624 

symptoms.  621 

treatment,  624 

varieties.  620 
Pia  mater,  wlerosis  of  the  arteries  of  the, 

560 
Pigmentation  in  exophthalmic  goitre,  781 
Piles,  636 
Pituitary  body,  lesions  of  the.  in  myx- 

cnlema,  718 
Plethora,  cardiac  hypertrophy  from,  88 
Poeumatoflis,  pericardiac,  53 


Pneumogastric  nerve,  cardiac  hypertro- 
phy from  irritation  of.  99 
Pneumonia,  endocarditis  in,  163 

phlebitis  in.  688 
Pneumopericardium,  68 
Polycardia,  404 

Pregnancy,  cardiac  hypertrophy  in,  90 
effect  of,  upon  valvular  heart  dis- 
ease, 807 
Pulmonary  artery,  aneurysm  of  brancheB 
of  the,  528 
aneurysm  of  the,  537 
anomalies  of  the.  63 
atheroma  of  the,  534 
congenital  anomalies  of  the,  diag- 
nosis, 69 
diseases  of  the,  523 
embolism  of  the,  627 
inflammation  of  the.  533 
PiUmonary  valve,  insufficiency  of  the, 
281 
diagnosis,  284.  526 
diagnosis  of,  tnyiu  aortic  aneu- 
rysm, 285 
etiology.  383 
morbid  anatomy.  383 
physical  signs.  383 
prognosis,  285 
symptoms.  283 
treatment,  285 
stenosis  of  the,  285 
diagnosis,  288 
etiology,  285 
morbid  anatomy,  286 
prognosis,  290 
symptoms,  287 
Pulsation,  abdominal,  as  a  sign  of  aneu- 
rysm. 509 
Pulse,  cannon-ball,  354 

capillary,  in  aortic  insufficiency,  356 

Corrigan's.  254 

disappearance  of.  during  inspiration. 

in  concretio  pericardii,  42 
of  angina  pectoris,  447 
of  aneurysm  of  the  transverse  por- 
tion of  the  arch  of  the  aota,  505 
of  aortic  insufficiency.  254 
of  aortic  stenosis,  366 
of  arhythmia,  426 
of  arterioflcleroeis,  671 
of  atheroma.  584 
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PiilSfi  of  bradycardia,  415,  431 

of  i^iopiithalmlc  goitre,  77B 

of  mitral  i&sufllcietjc;y,  2S8 

of  mitral  itcuoais,  341 

of  nijocflrdtllfl,  131 

of  myiasdemEi^  711 

uf  ncuraBtbenia  cordis,  S92 

nf  pericarditis,  3Q.  33 

of  i>ulmooarj  insuffldency.  384 

uf  UichjCiirilia*  408 

of  Tnlvuiaf  (llst^aee,  302 

pistol  sUqI,  254 

preagonal,  439 

prcissure  gauge,  57S 

progDoalic  siguificance  of,  in  valvu^ 
lar  disease,  300 

aenlbr  543 

filow,  415 

of  ^rtic  HtenofiU,  267 

TO^ous,  iu  Bottle  iDaiifllcienry^  S55 
in  tricuspiti  liisufllcit'iicy,  'J7il 
PalsiittfiJLeniuug,  4S8 

alternnnB.  4S7 
biaferiens  of  aortic  Btraosh,  SAO 
djifert'os,  303 
ioiequaliBt  424 
irregtilfLria,  4^ 

puradoxua.  43,  428  "^ 

rarus,  414 
tardus,  414 
Pupils,  inequality  of  the.  in  aneurysm 
of  the  transverse  portion  of  the  aorta, 
505 
Pyknocardia,  404 
I^opericardium,  S3 


Respiration,  Cheyne-Stokes,  848 
Respiratory  symptoms  in  exophthalmic 

goitre.  785 
Retina,  embolism  of  the,  in  endocardi- 
tis, 174 
in  valvular  heart  disease.  800 
hemorrhages  in  the,  in  kidney  dis- 
ease. 563 
sclerosis  of  the  arteries  of  the,  562 
Rhamnacea  as  a  substitute  for  digitalis, 

334 
Rheumatism,  cause  of.  147 

relation  of  endocarditis  to.  145 


SaNI^M,    A»T]IC1t   Ei04KST,    oo    IH«tMI 

of  rhe  Blood 'Ve£i£i^ls,  4Afi 
Sarcoma  of  the  Ijearl.  ^iiO 

of  the  thyroid  glan*!,  814 
Schott'ii   method  of    strengliKrnlng   Uif 

heart.  48G 
Sclerosis,     arterial,     ^^    (mc    Arieri^- 

venous.  II3*J 
ScrotutD,  elepbaDtiaeis  of  the,  (iMt 
Ht^naos,  flpurial,  in  n)yx<Jt'dL*iiia,  HWt 
ScptictemJa,  phlebitis  )ti<  639 
Septic  dii^enaos,  cnrJcxitnlltii^  in,  140 
8cptumj  oirdiac*  ubaL^ucu  of  ihv.  tiO 
l$exua1   exceeaca,    ojiftiiiit    byponrojAy 

from,  102 
Skin,  changes  in   titc,   in  eodoomdltl*. 
174,  331 
b  exophtlialmir  goitra,  TBI 
iu  myjtfpdeiim,  717 
lymptjHDgioinata  of  tlie.  6T7 
mucin  to,  in  iityxiL>dc^nui»  731 
Sovjte  [Htntd&xai^  234 
SprirUiiua  Ha  a  substitute  Tor  dJgtUUi, 

332,  484 
Sphygniogmpb,  um  of,  m  the  df«i4:i»oii9 

of  nrterio&clerosis,  5T4 
fipliialcofd.  clmiigcsm,  mexophUufclmlc 
goitre,  793 
in  myxoedema.  719 
sclerosis  of  the  arteries  of  the.  588 
Spleen,   embolism  of,    in  endocarditis. 

178,  220 
Stellwag's  sign  in  exophthalmic  goitre, 

777 
Stenocardia,  488,  651  (see  Angina  Pte- 

torU) 
Stenosis,  aortic,  263 
mitral,  281 
of  cardiac  oriUces,  determination  of 

post  mortem,  194 
pulmonary,  386 
tricuspid,  279 
Stemalgia,  433,  551  (see  Angina  BeeUfrut) 
Strophanthus  as  a  substitute  for  digital]a» 

338,  484 
Submaxillary  gland,changes  in.  in  myx- 

oedcma,  7^ 
Sugar  in  chylous  effusions,  649 
Suprarenal  capsules,  changes  in,  in  myx- 
cedema.  720 
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Sweating,   excessive,    in  exophthalmic 

goitre,  782 
Sympathetic  system,  chaoges  in,  fn  ex- 
ophthalmic goitre.  792,  794 
in  myxoedema,  719 
Symphysis,  cardiac,  40 
Symptom,  v.  Qnefe's,  in   exophthalmic 
goitre,  776 
Stellwag's,  in  exophthalmic  goitre, 
777 
Syncope  anginoea,  488,  551  (see  Angitui 

I^Kton's) 
Syphilis,  aneurysm  of  the  aorta,  492 
arteriosclerosis  in.  580 
cerehral  aneurysms  in,  596 
endocarditis  in.  155 
intracranial.  553 
of  the  aorta,  471 
of  the  arteries  of  the  brain,  553 
symptoms  and  course,  555 
treatment,  557 
of  the  heart.  866 

hypertrophy  in.  98 
of  the  pericardium.  8 
of  the  thyroid  gland,  816 
phlebitis  in,  688 

Tachycardia,  404 
causes  of,  404 
diagnosis.  411 
in  atheroma,  543,  544 
paroxysmal,  407 
prognosis,  412 
reflex,  408 
symptoms,  409 
treatment.  322.  412 
Thick-neck,  809  (see  Goitre) 
Thomcic  duct,  experimental  ligature  of, 
in  animals,  655 
oluttruction  of  the,  645 

chylothorax  from,  653 

chylous  ascites  from,  663 

chyluria  from,  650 

consequences  of,  645 

lymphorrhopa.  658 

pathological  anatomy,  650 

rupture  from.  657 

symptoms.  663 

treatment,  668 
rupture  of.  from  obstruction.  657 
thrombosis  of  the,  660 


7%rombo»ea  maraniiipitti,  614 
Thrombosis  of  the  heart,  374 
of  the  thoracic  duct,  660 
venous,  611 

lymph  varix  from,  668 
Thymus  gland  in  exophthalmic  goitre, 

791 
Tbyreocele,  809  {see  Goitre) 
Thyroid  extract  in  cretinism,  760 

in  myxoedema,  738 
Thyroid  gland,  actinomycosis  of  the,  817 
carcinoma  of  the,  814 
changes  in  the.  in  myxonlema,  715 
Thyroid  OUnd,  Diseases  of  the,  691 
myxeedema,    691 ;    cretinism,   751 
exophthalmic  goitre,   763;    goitre 
809 ;  malignant  disease  of  the  thy 
roid  gland.  814 ;  acute  thyroiditis, 
814 :  tuberculosis,  816 :  hydatid  dis 
ease,  816 ;  syphilis.  816 ;  actinomy 
cosis,  817 ;  bibliography,  817 
Thyroid   gland,    condition    of    the,  in 
exophthalmic  goitre.  771,  790, 
796 
in  goitre,  811 
hydatid  disease  of  the,  816 
inflammation  of  the.  814 
malignant  disease  of  the.  814 
restoration  of  function  of,  by  trans- 
plantation of  healthy  gland  tissue, 
729 
results  of  removal  of,  in  animals,  733 

in  man,  737 
sarcoma  of  the.  814 
size  of,  in  myxanlema,  705 
syphilis  of  the.  816 
tuberculosis  of  the.  816 
Thyroid  grafting  in  cretinism.  759 

in  myxa^dema.  735 
Thyroid  treatment  of  cretioisni,  759 
results.  761 
of  exophthalmic  goitre,  799,  804 
of  myxcedema,  788 
dangers  of.  744 
first  stage  of,  744 
fresh  gland.  743 
grafting.  785 
hypodermic  injection.  747 
liquid  extract,  743 
powder.  748 
pimctical  application  of,  743 
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Thyroid  ireatnieiji  of  myxo^dBnia,  reaults 
of,  749 
second  stage,  747 
Sjmptoins    resetnbliug    flxnpli- 
thalinic  goitre  caused  by  tcwj 
energetic,  Ti)8 
tablets  and  pi  lie,  IAS 
tljeury  and  dt^vtloprocnt  of,  738 
Thjtoldectowiy  in  tjtoplitlialmic  goitre, 
805 
resultjS  ot,  in  animikls,  722 
in  man,  737 
Thjniiditk,  acut*.  8M 
TrQc]jt.'Hl  tugging,  n  sign  of  uneiii^am 
of  tlic  traustei'^e  portion  of  the  ntvh  of 
tlif  aartn,  <^03 
Tremor  ia  cioplfthaltuie  goiJie,  7Tf* 
Tricuspid  Insufliclcncy,  270 

uml  aortic  hiaufTitiicuc)*  cainbiucil. 

394 
ELud  mitni]  lesloOB  Dpiiiblutid,  2^\i 
diagnosis,  377 
ifHtrtjid  unntomy,  371 
progoosj*,  278 
nymptoms,  273 
treatiucint,  379 
Tri<?w9pid  ateuosie,  37ft 

and  mitral  st^r-nosis  coDibUtcd,  %\H 
etiology.  27ft  -^ 

morbid  anatomy,  280 
pToguosia,  281 
symptoms,  280 
treatment,  281 
Tuberculosis,  diagnosis  of,  from  endo- 
carditis, 178 
endocarditis  in,  154 
of  tbo  heart,  381 
of  the  thyroid  gland,  816 
relation  of,  to  valvular  disease,  307 
stenosis  of  the  pulmonary  valve  pre- 
disposing to,  288 
Tugging,  tracheal,  a  sign  of  aneurysm 
of  the  trnnsversc  portion  of  the  arch  of 
tbe  aorta,  603 
Tumors  of  the  heart.  379 
Typhoid  fever,  phlebitis  of.  631 

Urinabv    symptoms    in    exophthalmic 

goitre,  786 
Urine,  chylous,  668  (see  Chyluria) 
the,  in  myxcedema,  713 


Va<jvh  nerve,  cardiac    hypeitnxpby  to 

Irritfttion  of  the,  9{) 
Valves  of  the  veina,  005 
Viilvulur  diafaBt-&  ttl  llu'  beort,  180 

eouibised  ksicjpi),  290 

diagnosis,  ^96 

mitnit,  221 

aortic.  344 

pTognoflts,  B04 

prophylii^tlfl,  1109 

pubiaoiuiry,  281,  h'&i 

tricuspid,  270 
Viirix.  007 

lymph.  U:^.  firi-T 

voTious.  *Ml2 
Vi'itis,  nntttciiny  of  t\%v,  WOS 

cakuli  ijf  thr,  tn2 

cirsoid  tiiMrj^rrnnit,  5r>6 

congtnitnl  Mmmmlir?*  *!f  tin*.  M 

cylipdricnl  eolnfgcmcnt.  (WJO 

dilatatfoQ  of.  »03 

VKHSS,    DiAKAflVS  itK  Tiir,  fl08 

variLObit.v,     rtiri ;      pbl^bltls.    610 
phlt^^iifuiiii  alba  dtikim*  6*J0 ,  embo- 
lism of  (liu  pubnoimry  UTtf^ry,  627; 
auglonui.    Oiit4 ;    liijii)orr)kdd«,    (I3A : 
rnvrrnou*  flOgiDpin,  flfl9 
Veins,    Intlammntion  of    the.    910    (sec 
PhUAitU) 
murmurs  in  the,  298 
pulsation  in  the,  278 
sclerosis  of  the,  620 
serpentine  enlargement,  606 
syphilis  of  the,  633 
thrombi  in  the,  611 

lymph  varix  from,  653 
tumors  of  tbe,  €34 
valves  of  the,  605 
varicose  phlebectasy,  607 
varicosity  of  tbe,  602 

definition,  602 

effects  of.  608 

etiology,  602 

morbid  anatomy,  603 

symptoms,  603 

treatment,  608 

varieties,  606 
Vertigo  in    fatty  degeneration    of    tbe 
heart.  848 
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"VouMura"  in  congeniUl  uiomaliM  of 
the  heart.  67 
in  pericarditis,  98 
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